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CHAPTER 1

Introduction

“Computers stand up well to a grand
master when it comes to the logic of
chess, but they can’t match the skills of a
7-year-old when it comes to language.”

—Bernard E. Scott [35]

Garry Kasparov, the current world chess champion, recently went head-to-
chip with the latest and greatest chess-playing computer, IBM’s Deep Blue.
Although Kasparov eventually claimed victory, the machine presented a definite
challenge. Teaching computers to play chess has been an on-going project since
they were invented. Gradual progress has resulted in this latest incarnation, which
shows that it is only a matter of time before machines can emulate some human
actions as well as—or even better than—their creators.

For nearly the same amount of time that chess has been a project of
computer scientists, work has been going on to have computers process natural
language, especially translate it. Although no machine is currently at a level of
language use near that of the youngest bilingual child, significant progress has been
made [15]. As the need for such machines increases, undoubtedly, so too will their
performance.

The world continues to shrink as global communication systems connect even
the remotest places. The technology of transferring information allows practically

anyone to access anything nearly instantaneously from anywhere. However, after



the high-tech layers are peeled off this information, it is clear that most
communication is still done with human languages.

The language barrier still effectively separates people, ideas, and information.
It is not a new problem by any means, but it has become a problem of far greater
consequence as a result of exploding global information technology. The shear
volume of foreign-language text can no longer be processed entirely by human
translators [23].

For decades, research has been conducted in the areas of Natural Language
Processing (NLP) and Machine Translation (MT). Most problems have been clearly
identified, but relatively few have been adequately solved [37]. Nevertheless, the
machine translation industry has mushroomed into a multi-million dollar industry

and promises to continue this expansion.

Project Motivation

This project was undertaken to create a prototype machine translation system
to translate Russian scientific abstracts into English. It is an interactive system
designed to demonstrate many aspects of machine translation and natural language
processing. It is not intended to translated every possible Russian scientific abstract.

Tsujii [40] characterizes machine translation projects by the following two
statements: (1) they never fail, and (2) they never succeed. The first statement
means that any serious machine translation project will be able to solve some
problems extremely well, maybe even find a perfect solution. The second statement,
however, says that regardless of the effort and complexity, etc., no machine
translation system can solve all problems well.

Selecting a subset of machine translation problems seemed to be the best

choice for this project. Knight [16] sums this up well: “...the nice thing about
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translation is that most any aspect of NLP is fair game for research.” Along with
Tsujii’s statements, this instilled confidence that this project, regardless of how it

turned out, would be worthwhile.

Abstracts

By some estimates, more than half of the world’s scientific information is
being published in languages other than English [6]. To stay informed in one’s field,
it is necessary to read a great number of articles. In many fields, a large volume of
those written in foreign languages is not translated into English [17]. Moreover,
often even the abstracts remain untranslated [37]. This presents a difficult situation
for researchers who may not be aware of work in their field.

Abstracts are extremely useful for at least three reasons [32]: to decide if an
article is important; to get a brief overview of an article before reading it; or to keep
abreast of published work without actually reading the articles. Abstracts can also
help to decide if foreign language articles warrant translation.

Abstracts also lend themselves well to processing by this system for a number
of reasons:

e Efficiency: their small size means that even inefficient processing still
produces a translation in a reasonable amount of time. This relieved
some of the pressure to write fast, compact code; instead, more time was
invested in designing a system that works well and can be relatively easily

modified and enhanced.

e Content: they are concise, self-contained bodies of text that generally do
not have complex pronominal references between sentences. For

example, in the following sentences, to what does ‘this’ specifically refer?



Designing programs in a modular fashion is important. This

makes them simpler to design and debug.

e Formatting: they usually consist of a single paragraph of arbitrary style, so
there is no need to adhere to the original format (e.g., fonts, margins,

spacing, tabs, etc.)

e Non-Textual Information: they do not normally contain charts, graphs,
diagrams, flowcharts, tables, pictures, etc. Processing these takes

considerable care and patience even for human translators [42].

Scientific Text

Scientific text is usually descriptive and explanatory. Its goal is to discuss a
topic as clearly and concisely as possible. Whereas many other types of writing
make readers ponder the topic and draw their own conclusions, scientific writing is
supposed to be inherently clear, straightforward, and not open to wide
interpretation [32]. Literary translation, for example, tends to focus on style,
emotion, and interpretation, whereas in technical translation, fidelity is of greatest
concern [37].

Cognitive interpretation, especially when ambiguity is involved, is an area
where computers currently perform abysmally. Scientific text was chosen for this
project because it minimizes the amount of ambiguity, and therefore the
computational complexity necessary to interpret it. Schupbach [34] writes that “[i]n
general [technical Russian] combines a high degree of grammatical and logical
complexity with a surprisingly low level of ambiguous expression.” This relative lack
of ambiguity in scientific Russian is further shown by Belonogov, et al. [4] in their

work on constructing a Russian-English dictionary for their system: of its



approximately 250,000 entries, roughly 80% had a single English equivalent and
13% had two equivalents. The mean number of equivalents was 1.37, with a
maximum of 15.

The grammatical and logical complexity of scientific text may rival or even
exceed that of other types of text [36]. However, since the major problem of
ambiguity is minimized, more emphasis can be placed on the processing of
grammar, syntax, and sentence structures. This program translates purely on the

basis of these.

System Overview

The entire 500-page program’ was written in Microsoft Visual Basic® 3.0
under Windows 95 While BASIC is not normally the programming language of
preference for natural language processing projects, it did nevertheless satisfy the
requirements of this one. Execution speed and program compactness were less
important than ease, flexibility, and clarity of programming, especially in a graphical
environment. The visual interface plays an important interactive role between the
program and the user. The program was designed to be relatively easy to use, and
especially to demonstrate how machine translation works by giving as much
feedback as possible.

Figure 1-1 shows the main interface with several windows displayed. The
multiple document interface (MDI) contains all the windows and allows the user to
resize and reposition them freely. The status bar along the bottom of the screen
provides a description and/or help on whichever object the mouse pointer is over. A

graphical status meter continually displays progress when the program is busy.

"Due to its large size, the source code is not listed here. For further information, contact Dr. Daniel
Berleant at djp@engr.uark.edu
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Figure 1-1 Main Interface
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CHAPTER 2

Translation Background

On a planet of nearly six billion people speaking an estimated 4,000 to
10,000 languages and 20,000 to 50,000 dialects, the difficulties in communication
are immense [44]. Since the advent of writing, there has been the need to translate
between many of these languages. The world of the past, however, was far simpler
and more isolated with a slower pace of life; people and information did not move
around much. This is no longer the case, as global communications technology

overwhelms the world with information.

Fundamentals of Translation

The philosopher 1. A. Richards [31] writes that “translation is probably the
most complex type of event yet produced in the evolution of the cosmos.”
Translation is less a science and more an art. In many respects, it does not lend itself
to heuristic approaches any more than someone can list the steps to paint a
masterpiece or write a best-seller.

Language is a means of giving or exchanging information. For information to
be of any value, it must mean something. Therefore, language is a way to convey
meaning. When languages are translated, it is not normally the words that are
considered, but their meaning. Meaning falls into four categories [3 and 22]:

e Syntactic: how a word functions in a sentence (e.g., nouns, verbs, etc.)

e Semantic: what something means independent of context, such as its

dictionary entry (e.g., a lemon is a sour yellow citrus fruit).



e Pragmatic: what something means in particular contexts, especially social,
cultural, and historical. Pragmatic meaning elicits an emotional response
in the reader. Its influence may extend over a single word, a sentence,
paragraph, or even an entire work. Consider, for example, the feelings

that the word “holocaust” evokes in many people.

e Real-World: common sense knowledge of what seems reasonable. For
example, people know that a lemon is small, lightweight, semi-spherical,
etc., even though this is not typically part of its dictionary description.
They would react rather strangely to the announcement that a lemon had
broken loose and squashed a car because it does not fit common

expectation (i.e., normal lemon behavior).

Computers deal with syntactic and semantic meaning relatively well.
Pragmatic meaning is too difficult to describe formally, and is therefore not normally
considered in machine translation. Real-world knowledge is assimilated by living
beings gradually over their lifetime. For machines, however, this knowledge is far
more difficult to acquire. While it is not particularly hard to quantify the size, weight,
and shape of a lemon, for example, the sheer number of such seemingly trivial
attributes for common objects is difficult to process: humans must usually decide
what is relevant information, how it relates to other objects, how to encode it, etc.
This is a monumental undertaking.

Meaning and knowledge are often intertwined. An understanding of both is
essential in translation. Arnold, et al. [3] list five types of knowledge humans use to
translate. Computers current perform well on the first three points, but the fourth is

still inadequately solved. The fifth point is not considered at all.
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1. Knowledge of the source language.

2. Knowledge of the target language. This allows them to produce texts that

are acceptable in the target language.

3. Knowledge of various correspondences between source language and
target language (at the simplest level, this is knowledge of how individual

words can be translated).

4. Knowledge of the subject matter, including ordinary general knowledge
and ‘common sense.” This, along with knowledge of the source language,

allows them to understand what the text to be translated means.

5. Knowledge of the culture, social conventions, customs, and expectations,

etc. of the speakers of the source and target languages.

Importance of Machine Translation

It is estimated that between 20 and 30 billion dollars are spent worldwide
each year on translation, and the demand continues to grow [9 and 10]. By some
accounts, 40-45% of the European Community’s (EC) running costs are language-
related (i.e., translating and interpreting) [27]. In the United States, as of 1992 there
were over 50,000 significant research centers supplying translations of scientific
literature alone [6]. Slocum [37] sums up this predicament well:

The demand for technical translation is staggering in sheer volume;
moreover, the acquisition, maintenance, and consistent use of valid technical
terminology is an enormous problem. Worse, in many technical fields there
is a distinct shortage of qualified human translators, and it is obvious that the

problem will never be alleviated by measures such as greater incentives for
translators...

Clearly the amount of material to be translated is not going to diminish. To

meet the ever-increasing demand, something must take part of the load off the

9



already overburdened human translators. Machine translation appears to be the

only practical and economically feasible solution to this problem.

Machine translation is a multidis-

ciplinary subject bringing together the

Figure 2-1 Primary MT Disciplines

Computer Science

fields of computer science, linguistics, and

translation, as well as software engineer-

ing, artificial intelligence, and psychol-

ogy [20 and 23]. As the processing of

language and translation gets deeper into ~ Linguistics Translation

the analysis of meaning, other fields may also play significant roles, such as

philosophy, anthropology, and history.

Machine translation systems offer several direct advantages over human

translators [29]:

They are often easier to train and keep up-to-date on terminology, etc.
They usually translate two to ten times faster.

Their cost per word is substantially lower: about 2.5¢ per word versus
5-40¢ per word for humans (both figures in 1986 dollars).

Additional systems can be brought on-line more easily than new

translators can be hired.

Furthermore, they have indirect advantages [29]:

A considerable amount of typing work is eliminated.

Output can be used as direct input to other information technology

(e.g., communications systems, databases, etc.)

Perhaps the only disadvantage to machine translation systems is their present

inability to translate as well as humans. Considerable work is being done world-wide

10



to improve their performance to a comparable level. Machine translation being such

a multidisciplinary subject, progress in one area benefits many others.

Historical Overview

The roots of machine translation (or mechanical translation, as it was often
called) can be traced back to the 17th century [13]. At that time, it was purely a
theoretical suggestion. It was not until the 1930’s that interest developed in
designing and actually building devices to accomplish this [42]. World War II
brought onto the scene electronic computers. Their primary use was for encryption
and code-breaking. After the war, these machines were decommissioned for other
projects, one of which was machine translation.

The post-war years brought tremendous advances in computer technology. It
was also the beginning of the Cold War. The military and intelligence communities
in both the United States and Soviet Union invested heavily in machine translation
research to keep tabs on each other [37]. American research tended to be of a prac-
tical nature. The Soviet work, owing to limited access to significantly inferior com-
puters, remained mostly theoretical, or was sometimes simulated by
hand [9 and 38].

In August 1957, the United States was given another motivation to advance
its ability to translate large volumes of Russian scientific work quickly: Sputnik [21].
This period became its high point of machine translation work, during which
significant progress was made.

In 1964, despite the ever-intensifying space-race, the Automatic Language
Processing Advisory Committee (ALPAC) was established to determine the feasibility
of continuing funding for machine translation research in the United States [3]. Its

findings, released in 1966, essentially drove a stake through the heart of MT. It
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claimed that there was no shortage of qualified human translators, and that MT was
a dead end [2]. For the next decade, often referred to as the ‘Dark Ages of Machine
Translation,” funding was practically non-existent. Europe had followed the ALPAC
findings, so MT work was equally unpopular there [9]. Only Japan continued
serious research [9].

In the late 1970’s, interest was reborn. With this resurgence came about
many new philosophies and methods of translation, as well as fresh funding. As
of 1992, there were about 40 MT systems under development or in operation [9].

Slocum [37] provides a well-detailed history of many of the notable systems.

Machine Translation Quality

Many factors influence the quality of machine translations (e.g., type and
complexity of the subject matter, speed of translation, etc.) While perfect translations
are the ideal goal, it is widely agreed that this cannot be attained for general
purpose, large-scale systems; correct translation of 80-90% of typical text is more
reasonable and realistic [9]. It is indeed possible to achieve 100% accuracy with a
very restricted range of text, but this is not practical for normal use.

High quality translation, however, may not be necessary for many purposes.
For example, experts in technical fields can use rough translations to guess about the
overall content of articles, or to decide if they should be ‘properly’ translated by
some other means [29]. The former is especially true if the readers have some
rudimentary background in the language. One study has shown that 98% of all
roughly translated sentences are done so sufficiently well to be understood by
experts [29]. Low-quality, high-volume machine translation output makes good

economic sense.
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Word-for-Word Translation

The earliest attempts at machine translation employed the simplest approach:
word-for-word translation [26]. Since most early computer applications dealt with
code-breaking, it seemed natural to approach machine translation as a similar task.
Warren Weaver, commonly considered one of the fathers of machine translation,
pondered this approach in 1949 [18]:

One naturally wonders if the problem of translation could conceivably be
treated as a problem in cryptography. When I look at an article in Russian, I
say, ‘This is really written in English, but it has been coded in some strange
symbols. I will now proceed to decode.’

Unfortunately, ‘decoding’ in foreign language processing did not achieve a
fraction of the success it enjoyed in cryptography. Oettinger [24] provides as an
example the following output of an early word-for-word translation system.

e Russian Sentence:

8 che ZYazZWdZ" s Y_sUaU_]\U ] e]afz\U dZ_zabi*bafU~faoi q_z~fd]kz
er]ieiZ” cUdU__Z pablicbe ZYbWUFZ pab% eWs\] e gecZib™ cb_p\gZfes
UccUdUf Vg_ZWU U_XZVdot

e Proper Translation:

In recent times Boolean algebra has been successfully employed in the
analysis of relay networks of the series-parallel type.

e Word-for-Word Translation I:

(In, At, Into, To, For, On) (last, latter, new, latest, lowest, worst) (time,
tense) for analysis and synthesis relay-contact electrical (circuit, diagram,
scheme) parallel-(series, successive, consecutive, consistent) (connection,
junction, combination) (with, from) (success, luck) (to be utilized, to be
taken advantage of) apparatus Boolean algebra.

e Word-for-Word Translation II:

In latest time for analysis and synthesis relay-contact electrical circuit
parallel-series connection with success to be utilized apparatus Boolean
algebra.

The translation process employed in Translation is referred to as an

exhaustive lexical retrieval [26]: every possible translation of each word is given.
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Presumably, the reader is supposed to choose the best selection for each. This is
clearly not a viable approach to machine translation. Even in the best case where
the correct word translation is chosen automatically, no attention is paid to the
grammar or word order of either language, as Translation II shows.

The main problems with word-for-word translation are that words are not
independent; they interact with each other based on grammar and syntax, neither of

which the translation properly reflects. Papegaaij, et al., [26] list additional deficien-

cies:

e Many words are translated differently in different contexts.

e In translation, word-order can change dramatically.

e Any language contains numerous idiomatic expressions and phrases
which cannot be translated word for word, but have to be treated as single
units.

Direct Translation

At the next level of complexity is direct translation (also referred to as a
transformer architecture [3]). This works much as the word-for-word approach
does, but on more advanced levels. Specifically, it deals more in-depth with
grammar and context analysis, sentence restructuring, and compound noun and
idiom processing. However, the source language text is still generally analyzed only
to a level necessary to translate components and reconstruct sentences in the target
language based on blind reordering rules [13]: no semantic analysis is done.
Tucker [41] elaborates on this:

No general linguistic theory or parsing principles are necessarily present
for direct translation to work; these systems depend instead on well-
developed dictionaries, morphological analysis, and text processing software
to gain credible translations of the source text into a series of reasonably
equivalent words and phrases in the target language.

He also lists ten steps characteristic of most direct translation systems:

14



Source text dictionary lookup and morphological analysis.
Identification of homographs

Identification of compound nouns

Identification of noun and verb phrases

Processing of idioms

Processing of prepositions

Subject-predicate identification

Syntactic ambiguity identification

O 0N R W

Synthesis and morphological processing of target language

—
—

Rearrangement of words and phrases in target language.

Figure 2-2 Direct Approach

Russian English
Analysis Generation

This project uses the direct approach, employing all these processing steps to
varying degrees (but not necessarily in this order). Steps 3 and 5 are handled on a
post-processing level which is not explicitly part of the translation engine (see
Chapter 9, Post-Translation Cleanup Filters).

The direct approach is claimed to be most suitable for simple or restricted
texts of limited vocabulary and a defined style [9 and 12]. Nevertheless, it has been
employed with great success by the SYSTRAN system for decades to translate Russian
technical material for the US Air Force [5]. In fact, SYSTRAN has been adapted to
date for 15 language pairs and is in widespread commercial use in Europe [13]. The
newer versions have evolved from a pure direct translation system into a complex

hybrid incorporating many aspects of the transfer approach [12].

Transfer Translation

The transfer approach is a more complex method of direct translation. The

major difference is in how sentence structure and word order are handled [13]. In

15



direct translation, the source language word order is generally preserved and reused
in the translation, with only some superficial reordering done to fit the grammatical
requirements of the target language. In the transfer approach, the source language
sentence is parsed to generate an annotated grammatical tree structure which shows
the role of each sentence component and its relationship to the others. From the
structure and content of the source language tree, a second tree is built using the
target language grammar and translated components. These trees serve as an
intermediate representation between the source and target language sentences [23].

Finally, the target language tree is traversed to generate the translated sentence.

Figure 2-3 Transfer Approach

English
Generation

Russian
Analysis

Russian-English
Transfer

The transfer approach is the most commonly used [9]. A major advantage
over direct translation is that the generation module knows the grammar of the target
language. It has a much higher chance of producing grammatically correct and
suitably formed translations [3]. Its major disadvantage is that the intermediate
representations are language-dependent [13]: each language pair requires a
separate transfer module (Figure 2-3). This problem will be discussed in more detail

under Interlingual Translation.
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Statistical Translation

Students of foreign language often build their foundation vocabulary with lists
of words, or maybe with flash cards. This provides an efficient mechanism to learn
foreign words and how they translate. Unfortunately, it tends to ignore one of the
critical tenets of language use: context. Not only is it important to know what the
translations of words are, but also when each is used. This skill normally is
developed by reading (i.e., seeing words in context).

Most translation systems are ‘taught’ their vocabulary in a formal manner;
they are spoon-fed words with translations, as well as their complex grammatical
descriptions and whatever else the systems need to know about them [3]. Context
is, for the most part, ignored. Simply having access to the entire word stock of a
language and all possible translations, however, does not necessarily mean a
machine translation system will perform well if it does not know when (i.e., in which
context) to use what it knows.

Context-sensitive translation has shown promising results through the
statistical approach. Large bodies of text with translation are analyzed statistically to
determine the probability of certain words or translations occurring in specific
contexts. These probabilities usually become part of the words’ lexicon entries. In
many respects, this is the computer equivalent to learning by reading.

The statistical analyses are normally done on large (i.e., several megabytes)
parallel bilingual texts aligned by sentences or even words. Fortunately, several such
corpora already exist between certain language pairs. For example, Canadian
parliamentary debates are recorded sentence-by-sentence in English and
French [13].

Knowing the probability of words in context allows a machine translation

system to determine—albeit probabilistically and still with considerable uncertainty—
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whether its particular translation makes ‘sense’ [3]. For instance, a system unsure
whether “man-eating” is a reasonable translation could base the decision on the
probability of its use in context: it tends to occur at a substantially higher frequency
with “shark” than it does with “goldfish.”

Unfortunately, obtaining significantly large aligned parallel corpora for most
language pairs is rather difficult. In many cases, the text is also less than ideal: it can
be argued that the language of parliamentary proceedings is not representative of
the language as a whole.

Furthermore, problems in the sentence alignment between texts undermine
their statistical relationships [3]. For example, scientific Russian sentences in
translation tend to be broken apart for clarity or easier reading in English. In effect,

these separate sentences are no longer statistically related to the original sentence.

Example-Based Translation

Translation by example can be considered a derivative of the statistical
approach. Large corpora of bilingual text are analyzed to generate relational data,
but on a sentence or phrase level [13]. The goal is to compile a database of
commonly used templates and their partially translated forms. Within each template,
those words which can easily be substituted with other words are replaced with
variables; all others remain fixed. When a new sentence is encountered which
matches the template, the variables are translated and substituted. The following
example has two variables, X and Y:

e Template:
Open X and put Yin.

e Example Substitutions:
Open the closet and put the shoes in.
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Open the refrigerator and put the milk in.
Open the warp core and put the dilithium crystals in.

Hutchins and Somers [13] aptly describe this as a linguistically sophisticated
foreign language phrase book used by tourists. Alone it is not a viable approach to
large-scale translation; however, it could be used to augment other approaches. A
good application appears to be the translation of instruction manuals, where a

limited set of sentence templates is often repeated.

Interlingual Translation

Most machine translation systems have highly language-dependent designs.
An effective method for translating from German to English, for example, would
most likely not be applicable for translating from German to French, or even from
English back to German. In other words, bi-directional translation of each language
pair usually requires two unique systems based on language-specific features.

This complexity is a major consideration when translations must be provided
in many other languages. For example, the European Community currently
conducts its proceedings in nine official languages: Danish, Dutch, English, French,
German, Greek, Italian, Spanish, and Portuguese. @ With language-dependent
translation systems, these nine languages would require n(n-1), or 72 unique
designs—not an attractive proposition.

The major bottleneck in language-dependent translation is the lack of
structural commonality between the languages supported; each language conveys
meaning with different grammatical constructs, etc. The meaning, however, should
be virtually the same. By using the meaning itself as a commonality, and not
grammatical or linguistic foundations, it is theoretically possible to describe anything

written in any language [13]. This is known as the interlingual approach.
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The source language is analyzed and converted into an abstract semantic
representation known as interlingua. This is a precise and unambiguous
representation that contains all the information needed to generate the given text
(i.e., meaning) in any other supported language [10]. Figure 2-4 shows the basic
structure of an interlingual system. The economic benefits of this approach are
obvious: only 2n translation modules are necessary (i.e., n analysis modules and
n generation modules). Properly written interlingua should also reduce or eliminate

many types of ambiguity, and therefore improve translation quality [3].

Figure 2-4 Interlingual Translation in the EC

Analysis Generation
Danish Danish
Dutch . Dutch

_ Interlingua )
Eng:hSh Representation EHQIISh
Portugdese Por.tuguese

Unfortunately, much of the work on interlingual machine translation systems
remains theoretical. The analysis of meaning is essential, but computers are still not
up to this task. Interlingual translation is an ambitious idea, but it is still fraught with
many shortcomings and often foiled by common language use. Take, for instance,
the seemingly straightforward concept to cook. Nagao [21] lists no fewer than 18
different ways to cook something (i.e., bake, toast, roast, broil, fry, boil, steam, etc.)
Choosing the correct meaning for a given context is actually far from straightforward.

The meaning of text is also heavily dependent on a culture’s perception of the
world [21]. Consider, for example, the great differences in Eastern and Western
thought. Is ‘meaning’ really so common between cultures of radically different

histories and philosophies?
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Furthermore, a suitable interlingua capable of conveying such aspects and
other semantic information has yet to be developed [3]. Esperanto has been used,
but, being a quasi-natural language itself, it does not adequately solve certain
problems of ambiguity [21 and 26].

Finally, an interesting and potentially valuable aspect of interlingual systems is
their ability to translate between the same language. English text, for example, can
be converted to interlingua, from which English text can be generated. This provides
a method of testing the system, especially the interlingua: the original and
‘translated’ text might not be structurally identical, but they should convey the same

meaning [3].
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CHAPTER 3

Overview of the Russian Language

Russian is a heavily inflected, relatively free-structured language which lends
itself extremely well to syntactic analysis. Whereas many other natural languages
require considerable computational investment to tag their parts of speech, Russian
comes essentially pre-tagged. This reduces the amount and complexity of processing
required, as well as many common problems of syntactic ambiguity.

This chapter discusses the main features of Russian, especially those
important to its processing. However, it is beyond the scope of this thesis to delve
into the complex grammar of Russian. Any introductory text book would provide

such details.

Cuyrillic Alphabet

Russian is written with the Cyrillic alphabet. Its 33 letters have a very simple
letter-to-sound correspondence which makes for relatively easy spelling and
consistent pronunciation; almost without exception, Russian words are pronounced
as they are written. Russian consonant clusters, however, often combine letters
which are unfamiliar to English-speakers—for example, the present active verbal
adjective, \Um]mUrm]%es (which/who is defending), is pronounced
zashchishchajushchijsja. See Appendix Table B-1 for a description of the Cyrillic

alphabet, as well as the keyboard layout used.

Grammatical Cases

The grammatical role of each word in a Russian sentence is indicated by its

case. Verbs, prepositions, as well as several other parts of speech and common
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constructions demand that the words they modify be in a particular case. The strict
government and agreement between sentence components greatly simplifies
determining how words interact to each other. Russian has the following cases (see
the Glossary for further details):

e Nominative: almost without exception, the case of the subject.

e Genitive: indicates possession and negation, as well as the object of most

prepositions.

e Dative: typically the case of the indirect object (i.e., the object indirectly

receiving the action of the verb).

e Accusative: typically the case of the direct object (i.e., the object being
acted upon by the verb).

e Instrumental: often the case of the object used to perform the action of a

verb.

e Prepositional: always the object of several prepositions.

Two additional cases are encountered less frequently:
e Locative: used exclusively to indicate location.

e Genitive Partitive: used to limit the quantity of an object.

Inflections

The grammatical cases are indicated by the endings on words, known as
inflections. Each part of speech typically has a different set of inflections, although
several have none at all. Most words have multiple inflected forms which depend on
their role in a sentence. Nouns, for example, usually have 12 forms (six singular and
six plural); adjectives may have as many as 36 (nine for each of three genders and
plural).

Table 3-1 shows the inflected forms of the word ebVUMN (dog). The
inflections are underlined. Note that for the genitive and accusative plural forms, the
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word is inflected by actually removing letters. Appendix C lists the 400+ sets of

inflection patterns defined in this program.

Table 3-1 Inflections on ‘Dog’

Number

Case Singular Plural
Nominative cobaxa cobaxu
Genitive cobaxu cobax
Dative cobaxe cobakaM
Accusative cobaxy cobak
Instrumental |cobakom cobaxaMm
Prepositional |cobake cobakax

Just by examining how a word is spelled, a wealth of syntactic information
may be extracted. Unfortunately, this information is often ambiguous. Note that
inflections are not necessarily unique endings: in this example, the genitive singular
and nominative plural forms have identical inflections, as well as the dative and
prepositional singular forms and genitive and accusative plural forms. Further

analysis is necessary to resolve such ambiguity.

Word Order

Since the inflections indicate a word’s grammatical role, and not its position
in a sentence, Russian sentences are not usually constrained to any particular word
order. For example, in the English sentences, “the dog saw the cat” and “the cat
saw the dog,” it is clear from the word order which animal saw which. Russian,
however, does not use the word order for this. This allows practically any order to
mean that the cat was in trouble, as shown by Figure 3-1 (the function of the

inflections has been simulated in the English sentences with a caption):
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Figure 3-1 Example Case Roles'

a) FbVUAU gi]YZ_U ~b 1 /g

The saw the | cat.

A
A

subject direct object

b) ?bl ’\g gW] YZ_U ebVUAU;

*The saw the

l
r@

direct object subject

) FhVUAU ~b 17 g YZ_UL

“The ((dog ) Q the ((cat | Q
subject direct object

) ?bl "g ebVUAU gi]YZ_Ut

*The the Q aw.
subject

direct object

Regardless of where the cat and dog appear in the Russian sentences above,
it is clear from the inflections which is the subject and which is the direct object.
Although words can be ordered practically randomly, there are many conventional
ways of structuring sentences. However, since these orders have no grammatical

basis, they cannot be used reliably for sentence processing.

" Ungrammatical, unacceptable, or anomalous sentences are conventionally preceded by an asterisk.
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CHAPTER 4

Import Filters

In order to process Russian text, clearly the program must be able to read it.
While a standard character set mapping for the Roman alphabet (i.e., ASCII) has
been in use for decades, Cyrillic mappings still vary greatly. Many variants are
commonly used on-line [25]. To provide flexibility in reading Russian text in, the
program has several built-in character mapping converters known as import filters.
In addition to these, user-defined filters can be created. Appendix Table B-1 shows

the built-in import filters.

Import Filter Editor

This editor provides a simple interface for defining how character sets are
mapped. Each character mapping is described as a FROM — TO expression which
converts a character or string to a single Cyrillic character in the internal program
format (KOI-8). The FROM mapping is entered in one of three formats:

e Character String Mappings: these consist of one to seven printable

characters, such as a or zh or shch . These mappings are case sensitive,
so care must be taken when mapping capitalized strings. For example, is

the capitalized mapping of zh to be entered as Zh or ZH?

e 1-Byte Numeric Code Mappings: these consist of a single decimal or
hexadecimal number within the range of 0 to 255 or $0 to $FF,
respectively. This corresponds to the character code used in the Russian
character set of the abstract. The 1-byte numeric codes are useful for

mapping special or non-printable characters. For example, it is not
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possible to enter a space directly as a character string mapping; instead its

decimal ASCIl code 32 (or $20 hex) is used.

e 2-Byte Numeric Code Mappings: these are extended 1-byte codes. They
provide compatibility with existing and future multilingual character sets
which use 2-byte character codes (e.g., ISO 6937/2, Unicode, etc.) A
colon is used to separate the first and second numbers, both of which

must be within the range of 0 to 255, or $0 to $FF.

Only one mapping can be assigned to each Cyrillic character. If the same
mapping is given to more than one, only the mapping greater in length and higher in

alphabetical order is processed; the others are ignored.

Figure 4-1 Import Filter Editor

Import Filter Editor X

Alphabet | Miscellaneous |
Lower Case Upper Case

A call B Ok]l B x| a All & k|| & ix
A 6|l 1 n|| A |l a Bl 1 Al & 4
x Bl 0 || e oyl| o+ Bl i M|| p M
¢ r T H|| 0 ‘w ¢ T i 'H a
F | [ Y W a 0 i 0 y U
A ell p n|| B vl & E|| & 0|l ¥ b
£ el & ipl|l U wI| * E|| & P|l u bl
0 W 6 C g b o M 6 'C e b
o 3|l & T|| U a8l a 3| & T|l u 3
E WM 0 'y A || & W 8 Y a 1o
E w|| £ '¢|| N Al & A|| = of & A

Auto-Map Default Filter: ~| saveas

Delete

oK Cancel Help
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Transliterations

To those who cannot read the Cyrillic alphabet, Russian text is essentially
incomprehensible. Even words which are identical in both languages are usually
unrecognizable (compare kounsiomep and computer). In order to provide some
degree of readability, Cyrillic characters can be converted into the Roman alphabet
(kommeiomep would be written as komp’juter). This is done by running the
Russian text through a special transliteration filter. The transliteration can then be
edited, saved, printed, or exported to another program. See Appendix Figure F-3

for a sample transliteration.

Abstract and E-Mail Modes

One of the most convenient uses of transliteration is for e-mail messages.
Currently, Internet mail does not support foreign (i.e., non-ASCIl) character sets
well [11]. Writing e-mail in Russian with the Roman alphabet is tedious and prone
to bizarre spelling errors. As a sub-feature for users who commonly send e-mail in
Russian, the program provides a simple way to create, transliterate, and paste
Russian text into e-mail messages.

The program operates in either abstract mode or e-mail mode. Both offer
the same features; they differ only in how they deal with errors in the source
document:

e Abstract Mode: abstracts are the primary document type. Strict error
checking is enforced since unknown characters, misspellings, English
words, or other formatting problems interfere with translation.

e E-Mail Mode: e-mail messages are the primary document type. These
are not intended to be translated, so error checking is minimal. This is
especially useful because no attempt is made to transliterate embedded

English words, etc.
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CHAPTER 5

Bilingual Lexicon

Vocabulary plays an essential role in translation. Humans and machines are
similar in that they both need to know the words they are translating. They differ,
however, in how much grammatical information about the words they need.
Humans rely heavily on context, common sense, and feeling to translate, with the
underlying grammatical constructions often playing a secondary role. However,
most machine translation systems—including this one—are still rigidly constrained to
translate based mainly on grammar [21]. Therefore, the more grammatical
information provided for each word, the better the translations are going to turn out.

The bilingual lexicon is the program’s vocabulary (see Appendix E for a full
listing). Each Russian word has a separate entry with its grammatical information.
Different parts of speech require different information, but each entry is structured

identically (see Appendix Table B-6 for complete details):

Russian Word Information

e Stem: the root form of this entry without its inflections. Lexicon lookups
are done on the stem only. This eliminates the need to have a separate

lexicon entry for each inflected form of a word (up to 36).

e Part of Speech Code: an indicator of which of the 17 recognized parts of
speech (e.g., noun, verb, adjective, adverb, etc.) this entry is. See

Appendix Table B-2 for more details.

e Primary Attributes Code: a more detailed description of the part of
speech. For example, a noun would be indicated as either masculine,
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feminine, neuter, or plural-only. See Appendix Table B-2 for more

details.

Secondary Attributes Code: a description of how this word acts upon the
word or words it modifies. For example, some verbs require objects in
cases other than the usual accusative. Such a grammatical construction
can then be expected with these verbs. Without this description, the
program probably would not be able to resolve the role of the non-

accusative objects. See Appendix Table B-2 for more details.

Inflection Pattern Number: an indicator of which of the 400+ sets of
inflections should be appended to the stem of this entry to derive all its

inflected forms. See Appendix C for the inflection patterns.

Disambiguation Expression: a logical expression indicating which
translation of this entry should be chosen if more than one is possible.

See Chapter 8, and Appendix Tables B-7 and B-8 for more details.

English Word Information

Translated Word(s): the equivalent English word or word forms. This
field depends on the part of speech of the entry. For example, adjectives
have a single translation, but verbs require many translated forms
(e.g., present, simple past, past participle, etc.) See Appendix Table B-4

for more details.

Transfer Attributes Code: this field, which is applicable for nouns only,
describes how to use this noun in an English sentence. Three types of
information are indicated (see Chapter 8 and Appendix Table B-3 for full
details):
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1. Associations: whether this noun is a person, place, thing, animal,
or figurative/idiomatic. This is used for disambiguation purposes

(see Chapter 8, Homograph Disambiguation).

2. Article Usage: which articles are used with this noun. This
essentially eliminates articles which do not apply (e.g., *an

electricity).

3. Plural Form: how this noun is rendered in the plural (e.g.,

dog 00 dogs, mouse [ mice, etc.)

Lexicon Editor

The Lexicon Editor provides a simple interface for adding, looking up, and
modifying lexicon entries. It hides the complexity of each entry’s program-
representation. The user selects graphically from available options and fills out
simple forms of requested information. This is a three-stage process, with the

options on each stage depending on the input to the previous stages.

Stage 1: Russian Attributes

In this stage, the Russian part of the entry is described. Its stem, part of
speech, primary and secondary attributes, transfer attributes (for nouns), and any
disambiguation expression are defined. Error checking is done to prevent invalid

grammatical combinations. Figure 5-1 shows the first stage screen.
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Lexicon Editor

Russian, Part] | Russian, Partil |
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Lookup Entry:

Figure 5-1 Lexicon Editor, Stage 1
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Stage 2: Inflection Patterns

This stage has only one input: the inflection pattern number. All the inflected
forms of the current entry are shown based on the chosen set of inflections. The
structure of this entry depends on the part of speech. Figure 5-2 shows the screen

for a verb entry.

Figure 5-2 Lexicon Editor, Stage 2

Lexicon Editor
Russian, Part| | Russian, Partil | English |
Yerb Inflection Patterns Add
Pattern Lookup |
o L
I m w
Update |
Infinitive: UATATE Delete |
Present Cancel |
Singular Plural
1st Person: 4YHATaw YATAaemM
2nd Person: UMTAELL uMTaeTe Next |
Jrd Person: “YWMTaeT YATaT Back |
Imperative: YATaM unTanTe
Past Close |
Masculine: 4WTa.n
Feminine ymnTana
Neuter: UnTano
Plural: YnTanm

Help

:
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Stage 3: English Attributes
This final stage describes the translated form or forms of the current entry.
Depending on the part of speech, different English forms must be given. Figure 5-3

shows the screen for a verb entry.

Figure 5-3 Lexicon Editor, Stage 3

Lexicon Editor
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English Lexicon Entry Information

Lookup

Update
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Delete
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Cancel
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CHAPTER 6

Symbolic Constants

The grammatical information associated with each Russian word is most
efficiently processed when it is in a form easily manipulated. To accommodate this,
each word is assigned intermediate representations known as symbolic constants.
Over 1,700 symbolic constants are defined, each of which concisely describes a

unique syntactic form of a part of speech.

Symbolic Constant Usage

Many Russian words have complex syntactic descriptions and act upon other
words. A symbolic constant representation simplifies determining the role of each
word in the sentence. For example,
“oINU Wa] "UFZ_pab e gRUZF kZ_bWz~U$ bVnseasrmzZXb cduW] U aZcbe glab¥% eb
VUAZ” translates as “the cat is listening attentively to the person who is explaining the
rules to the disobedient dog.” The fifth word, bVnseasrmzXb, is described by the
symbolic constant VJ_PA A M D as a present active verbal adjective modifying a
singular masculine noun in the accusative case and itself demanding an accusative
object and optionally a dative object. This means that bVnseasrmzXb will be
translated as a present tense relative clause construction (e.g., who is explaining)
which modifies something accusative and dative in the sentence. The subject of this
verbal adjective is being acted upon by something else that requires an accusative
object.

From this detailed description of just a single word, it is possible to

decompose most of the sentence. For instance, the nearest unbound dative object

35



(i.e., aZcbe _glab% ebVU~Z) is likely going to be the one modified by the verbal
adjective bVnseasrmZXb. An ‘unbound’ object is one whose modifier has not yet
been determined. This verbal adjective also probably refers back to the closest
accusative object kZ_bWzZ~U. Symbolic constant analysis of other words will indicate
that the verb e_g BUZT causes kZ_bWZ"U to be accusative.

As each symbolic constant is processed, the possible syntactic interpretations
of the sentence decrease rapidly. Only one interpretation should be left after the
entire sentence has been decomposed. If there is more than one, then each will be
translated as a separate sentence, leaving it up to the user to decide which makes

more sense.

Symbolic Constant Syntax

Each part of speech has a slightly different symbolic constant format. This
format dictates the order of the components and their field position and length. The
use of fixed-field strings makes symbolic constants very easy to dissect and compare.
All symbolic constants for adjectives, for example, have AJ at the first position, a
grammatical case indicator (i.e., N, G D, A, |, P, or L) at the fourth position, a
gender or number indicator (i.,e., M F, N, or P) at the sixth position, and a
government indicator (i.e., 0, N, G D, A, |, or P) at the eighth position. Fields are
delimited by an underscore. Table 6-1 shows the syntax for several parts of speech

(for a complete listing of all symbolic constants, see Appendix Table B-10).
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Table 6-1 Sample Symbolic Constant Syntax

Component Fields

Part of Speech | Field 1 Field 2 Field 3 Field 4 Field 5
Adjective AJ |Case Gender or Number Government
Adverb AV  |Type Government
Interrogative IN |Case
Noun NO |Case Gender or Number Government
Personal Pronoun | PP  |Person Gender or Number
Preposition EP |Government
Relative Pronoun PR |Case Gender or Number
Verb VB  |Person or Number |Gender or Number or Form |Government
Verbal Adjective VJd  |Type Case Gender or Number |Government
Verbal Adverb VV  |Type Government

Symbolic Constant Generation

Most symbolic constant fields are derived from a word’s bilingual lexicon
entry. These are referred to as static components because they do not change
depending on the form of the word in the sentence. For example, an adjective is
always described by the symbolic constant component AJ, regardless of what it does
in the sentence. The following lexicon entry fields generate static symbolic constant

fields:

e Part of Speech: generates the part of speech component (i.e., first field).

e Primary Attribute: generates the gender component for nouns, and the

type component for verbs.
e Secondary Attribute: generates the government component.

Dynamic components, on the other hand, depend on the form of the word
in the sentence. These symbolic constant fields are derived from the inflections. For
example, it is possible to determine the case, gender, and number components for

nouns, or the person, number, or form components for verbs.
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Sentence Representation Layers

Each Russian word in a sentence is described by three layers of information:

the source layer, the translation layer, and the symbolic layer. Together the layers

contain all the information extracted and generated for a single word:

Source Layer: maintains pointers to all the possible translations of this
word (i.e., homographs). It also keeps a record of the literal Russian text,

including punctuation.

Translation Layer: lists all homographs. Most words have a single
translation, but some can have over a dozen. Each homograph is given a
separate record with all its information. The homograph queue on the
Source Layer keeps track of these records. During translation, the record

which translates best will be chosen (see Chapter 8, Disambiguation).

Symbolic Layer: lists all symbolic constants generated for each
homograph. A pointer from the Translation Layer is assigned to the

homograph chosen to describe this word’s role in the sentence.

Figure 6-1 shows the three-layered word structure. In this example, there is

only one translation of the word. If more were present, the homograph queue would

have pointers to each translation, and the pointer to the disambiguated homograph

would refer to the one chosen as the best.
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Figure 6-1 Three-Layered Word Structure
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While this structure is very efficient and convenient for the program, it often

requires the programmer to jump through hoops to get to the desired field. The

following statement returns the symbolic constant chosen to represent a single word:

SymbolicConstant =

gSentence(ComponentPtr).Match(gSentence(ComponentPtr).MatchPtr).
SymbolicConstants.SymbolicConstant(gSentence(ComponentPtr).
Match(gSentence(ComponentPtr).MatchPtr).SymbolicConstantPtr)

where ComponentPtr
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CHAPTER 7

Transfer Rules

The Babel fish is small, yellow, leech-like, and probably the oddest thing
in the Universe. It feeds on brain-wave energy received not from its own
carrier but from those around it. It absorbs all unconscious mental frequen-
cies from this brain-wave energy to nourish itself with. It then excretes into
the mind of its carrier a telepathic matrix formed by combining the conscious
thought frequencies with nerve signals picked up from the speech centers of
the brain which has supplied them. The practical upshot of all this is that if
you stick a Babel fish in your ear, you can instantly understand anything said
to you in any form of language. The speech patterns you actually hear
decode the brain-wave matrix which has been fed into your mind by your
Babel fish.

—Douglas Adams [1]

o

Alas, interfacing the computer with a Babel fish still remains unworkable. But
the idea of using the source language to decode a translation matrix is quite feasible.
No “brain-wave matrix” is employed, though; instead translation is done by using
the symbolic constant representation of a sentence to decode a set of reorganization
constructs known as transfer rules. These rules describe how a sentence is
grammatically structured in Russian, and how it is restructured to form a rough

English translation.

Transfer Rule Structure

Transfer rules can be very simple or extremely complex. Often it is more
practical to break large, unwieldy rules into several smaller ones. Regardless of the

rule complexity, however, each transfer rule consists of four components:
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e Comment Field: an arbitrary English description of the transfer rule. This
is not used for translation; it is simply helpful to keep the transfer rules

organized.

e Russian Expression: a grammatical description of a Russian sentence or
series of grammatically related sentences based on the symbolic constant

representation.

e English Expression: the corresponding English grammatical description of

the Russian sentence or sentences.

e Frequency of Reference: the number of times the transfer rule has been
successfully applied to translate a sentence. The transfer rules are sorted

by this field so more commonly used rules are tried first.

Transfer rules exist in two forms:

e Compressed Form: the rules as they are entered and modified from the
Transfer Rule Editor, as well as how they are stored in the transfer rule
file. Rules in this form can have nested optional parameters. See

Appendix D for a complete listing of the compressed transfer rules.

e Uncompressed Form: the expanded form of each compressed rule. All
combinations of required and optional parameters are generated. A
single complex compressed rule can generate thousands of uncompressed
rules. This is how they are represented in memory. When the program
starts, the compressed rules are automatically uncompressed and written

to the file T-RULES.LOG.
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Transfer Rule Syntax

The Russian expression is used only to match a sentence to the
appropriate transfer rule. This matching is done by comparing the structure of the
current sentence to every defined sentence structure. The comparisons are done on
two symbolic constant levels, both of which must pass to have a transfer rule
selected. The first-level analysis quickly determines whether the more complex and
time-consuming second-level analysis is warranted:

1. Term Matching: the order of the parts of speech from the sentence must
correspond exactly to the order of the transfer rule. For example, the
expression 1: AV.N* 2:AJ (1) (2) 3:NO (1) (2)_* would
match on any adverb-adjective-noun constructions (e.g., the really cool

dog, a terribly ferocious lion, etc.)

2. Parameter Matching: this is a more complex analysis to determine how
the symbolic constants modify each other. In the above expression, the
case and gender parameters, ( 1) and ( 2) , respectively, must be identical
between the adjective and the noun it modifies. This parameter binding
helps resolve more convoluted Russian sentences (see the “dog sees cat”

example in Chapter 3).

The English expression describes how to form each translated word and
where to place it in the English sentence. Each English term refers to an enumerated
term in the Russian sentence. This is also referred to as a slot grammar [19]. The
English expression for the above example would be: 3A 1% 2% 3N. The first
term, 3A, indicates that the article associated with Russian Term #3, the noun,
should be in English Slot #1. Terms 1%and 2%require no special processing of the

translation since these refer to the adverb and the adjective of Russian Terms #1
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and #2 and take English Slots #2 and #3, respectively. Finally, 3N indicates that
the proper form of the noun (i.e., singular or plural) should be placed in English Slot
#4.

Translations of each term are processed according to the English term
parameter. In this example, A, % and N are used to process an article, anything
requiring no processing (known as a straight replacement), and a noun,
respectively. See Appendix Table B-9 for full syntax details.

Nesting of optional transfer rule terms is possible, but limited to two levels
(i.e., one set of optional terms within another set). To simplify designing and
processing nested sets, outer sets are enclosed in brackets (i.e., []), and any set
nested within it uses braces (i.e., {}). Optional terms allow a single rule to describe
many grammatically related Russian sentence structures.

Two levels proved to be sufficient to describe most Russian sentences; for any
few exceptions, separate rules can be created. This decision has also been made in
other machine translation systems for Russian: Sigurd and Gawronska-
Werngren [36] write that “[f]ixed format rules with a restricted number of slots are
preferred. Recursive rules allowing any number of infinitely long constituents at
almost any place in the sentence, although mathematically interesting, are avoided.”
Such constructions are extremely difficult to manage, especially since each transfer
rule in this program has two separate expressions to process. Term errors in either
compressed expression usually make all uncompressed forms of a rule unusable.

The following example shows each component of a transfer rule. Most rules
are far more complex, usually describing wvarious subject-verb—predicate
constructions. This example is for illustrative purposes only:

Comment:

[{adverb} + adjective] + [adjective] + noun
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Meaning: a noun with zero, one, or two adjectives, and possibly an adverb if at
least one adjective is present.

Compressed Russian Expression:

[{AV_N_%} AJ_(1)_(2)_"] [AJ_(1)_(2)_"] NO_(1)_(2)_*
Compressed English Expression:

AA  [{1%}  2%] [3%] 4N
Uncompressed Rules (with example translations):

1) 4NO (1) (2)_* =  4A4N

The/a collie.

2) 2:AJ (1) (2)_*4:NO (1) (2)_* - 4A 2% 4N

The/a border collie.

3) 3:AJ_(1)_(2)_*4NO_(1)_(2)_* - 4A 3% 4N

The/an awesome collie.

Note that in this rule, the adjective refers to Term #3, whereas the previous rule refers to
Term #2. Both rules process identical constructions.

4) 1:AV_N_*2:AJ (1) (2)_*4:NO (1) (2)_* - 4A 1% 2% 4N
The totally awesome collie.
5) 2:AJ (1)_(2)_* 3:AJ_(1)_(2)_* 4:NO (1) _(2)_* - 4A 2% 3% 4N
The/an awesome border collie.
6) 1:AV_N_*2:AJ (1) (2)_*3:AJ (1) (2)_*4:NO_(1) (2) * -
4A 1% 2% 3% 4N

The/a totally awesome border collie.

Transfer rules are very good at reordering and translating components which
already exist in the Russian sentence. Most components have a one-to-one
translation correspondence (e.g., ebVU”NU O dog) or a one-to-many correspondence
(e.g., K]fU_ O has been reading) which provides all the necessary information to
form the English sentence properly. Transfer rules, however, do not deal well with

none-to-one or none-to-many correspondences. This occurs because Russian rarely
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uses the present tense form of the verb ‘to be.” The sentence “T GUd\Ua” translates
literally as “*[ Tarzan”: the first word maps to ‘I' and the second word to ‘Tarzan.’
Clearly, the verb form ‘am’ is necessary in the English sentence, but nothing in the
Russian structure indicates that. In such cases, the English verb is omitted.

Luckily, scientific Russian often uses various other verbal constructions in
place of ‘to be’ (referred to as circumlocution) [28]: to appear, to exist, to be
located, to occur, etc. Furthermore, descriptions of location in Russian usually use
more specific verbs than in English. For example, “the picture is on the wall,” and
“the chair is against the wall” would often be rendered in Russian literally as “[the]
picture hangs on [the] wall” and “[the] chair stands against [the] wall,” respectively.
In any case, sentences like “*I Tarzan, you Jane” do occur with some frequency,
even in scientific Russian. Although their translations might be more appropriate in
the jungle, they are nevertheless completely understandable.

Another downside of transfer rules is that they rely entirely on grammar and
syntax to translate. As a result, they are potentially capable of producing convoluted
translations when the original sentence is structured in an unusual or unexpected
manner. Such translations are often referred to as ‘word salads.” Luckily, properly

formed transfer rules usually prevent this from occurring.

Transfer Engine

Chapter 6 mentioned that each Russian word is assigned usually more than
one symbolic constant which describes the word’s role in the sentence. Multiple
symbolic constants are a result of not every different inflection having a unique
spelling. For example, the word ebVU”Z (dog) is in either the dative singular or

prepositional singular case. At the time of symbolic constant assignment, no

45



information was available to choose which constant fits best. It is the responsibility
of the transfer engine to select the applicable symbolic constant.

The program uses a brute-force search method to resolve symbolic constant
ambiguity: all possible combinations are generated and compared against every
transfer rule. This method is computationally intensive, at one point employing 32
nested loops (32 is the maximum number of words allowed in a sentence).
However, the list of transfer rules is ordered by frequency of reference, so more
commonly used rules are encountered first. Typical Russian sentences require only a
couple hundred iterations—Iess than a second of processing time—to find a match.
The number of iterations is large only if no match can be found, in which case, every

combination must be processed.

Transfer Rule Editor

This editor provides an interface for creating and modifying transfer rules.
The main screen displays the three components of every transfer rule: the comment
field, the Russian expression, and the English expression. All three windows are

linked together, so scrolling one correspondingly scrolls the other two.
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Figure 7-1 Transfer Rule Editor

Transfer Rule Editor

Cancel

Description:

Noun phrase: [{adverb} + adjective] + [adjective] + noun + [{adjective} + genitive noun] + [prept -
Yerb phrase: [{adverb} + adjective] + [adjective] + noun + verb + [{adverb} + adjective] + [adjec Edit |
Noun phrase: [{adverb} +adjective] + [adjective] + noun + [{adverb} + {adjective} + {adjective} -

Sentence 1 Delete |
Sentence 2 L

Sentence 3 Copy |
[Sentence 4 hd

Russian Expressions: Close |

[{1:AY_N_=} 2:AJ_(1)_(2_%] [3AJ_(1)_(2)_%] $:NO_{1)_(2)_* [{5:AV_N_=x} {6:AJ_G_(3)_=} {7
1:AJ_(N_(2)_= 22AJ_(1_({2)_* INO_(1)_(2_= 4VJ_AP_x (2)_* 5:EP_(3) 6:AJ_(I)_*_= T:NO_
1AV % x 22AV x % JAJ = (1) &A= (1) AV = =2 B:AJ = (1) :NO_= (1)_=x B:VB_x % »__ |
T:EP_(1) 2:AJ_(1)_% 0 3EP_(2) 4:AJ (2) = 0 S:NO_{2)_(3)_* 6:VB_=_(3)_= 7:AV x B:INO_=_

1:AJ_N & % 22VB = #® ® JINO_ + P » 4:EP (2) INO_(2)_# = B:PR_# % 7:AV = » B:AV =¥

English Expressions:

AA [(19%) 2%] [3%] 4N [BA {(5%) (6%} {7%} 6N]
1% 2% 3N 4J 5% 6% 7N 8Y 9% 10N 11% 13A 12% 13N
1% 2% 7A 3% 4% 5% 6% IN 8V |
1% 2% 3% 4% SN 7A 7N BA BN 9A 9N 6V
1% 2v 3N 4% 5A 5N 6% 7% 9V 8% 10% 12A 11% 12N 13% 14% 15N - Help

d
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To create or modify a transfer rule, the Transfer Rule Expression Editor is
used. Each transfer rule component appears in a separate field where the typical
editing functions are available (i.e., insert, delete, cut, paste, etc.) Error checking
ensures that the syntax of a transfer rule is correct; it cannot check whether a rule

will work as intended, however.

Figure 7-2 Transfer Rule Expression Editor

Transfer Rule Expression Editor X

Description:

Yerb phrase: [{adverb} + adjective] + [adjective] + noun +
verb +[{adverb} + adjective] + [adjective] + noun

Russian: English:
[{1:AV_N *} 43 OK
2:AJ N (1) *] [{1%}
[3:AT N (1) *] 2%] Cancel
4:NO N (1) * [3%] -
5 :VB_*_*_I:Z) 4N |__00kup
[{6:AV_N *} 5V -
T:AJ (2)_ (3)_¥*] 93
[8:A0 (2)_(3)_*] [{6%}
9:NO (2) (3)_* 7%

[8%]

9N

Help |
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Transfer rule terms are intimately coupled with the structure of the symbolic
constants they process. These constants, however, are not in a particularly friendly
form for the user. In an effort to simplify working with transfer rules, a special lookup
can be done on any entry in the bilingual lexicon. This lookup returns the symbolic
constants for the given form of the entry. All matches are returned, including any
homographs. Figure 7-3 shows a symbolic lookup on the word form cb_Z (floor,

gender, or field).

Figure 7-3 Symbolic Constant Lookup

Symbolic Constants X
Lookup:

Symbolic Constants:

floor:; - Close |
NO_P_M_0

field:

NO_N_N_0 i
NO_A_N_0
NO_P_N_0 v
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CHAPTER 8

Translation

The program translates an abstract sentence by sentence, and each sentence
word by word. Chapter 7 discussed how each word is assigned an intermediate
representation of symbolic constants, and how these are used to reorder a sentence.
This chapter goes into more detail on the reordering process, especially on how the

English words are formed.

English Verbal Constructions

Translating Russian verbs into English presents a difficult problem. Although
both languages have many verb forms in common (e.g., past, present, future, etc.),
their translations can be worded in different ways (see Appendix Table B-5 for a list
of supported verb translations). For instance, the third person, plural, present tense

form of the imperfective verb k]fUfp (to read) can be translated as:

e they read (present indicative)
e they are reading (present progressive)
e they have been reading (present perfect progressive)

Each of these translations, while conveying the same idea of ‘reading,” has a
slightly different connotation. However, since the Russian verb does not distinguish
between them, the transfer engine has no information from which to choose the best
form for the English sentence. This problem has been solved partially by the use of
pseudo-random selection based on the frequency of each construction in a small

sample of translated Russian scientific text. The probabilities for this example are
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roughly 0.6, 0.3, and 0.1, respectively. The sample size was approximately 7,500
words taken from personal translations of [7] and [8].

A better method for verb translation might be partial context processing of the
Russian sentence. Although the verb itself does not generally provide enough
information, nearby words may help narrow down the choices. This could improve
the translation quality, but there would always be some instances where the wrong
English construction would be chosen. Many choices in translation by humans are

based on what sounds and feels good—abilities the program cannot rely on.

English Article Selection

Machine translation systems perform poorly on linguistic phenomena which
cannot be formally described well [21]. Among these phenomena are articles, which
are notoriously problematical in Russian to English translations [36]. Since Russian
has no articles, and there are few grammatical rules for their use in English, this
presents difficulties in generating smooth translations. Luckily, articles—or the lack
thereof—do not undermine the content of a translation.

In an effort to provide a heuristic method of article selection, each English
noun has articles associated with it in the bilingual lexicon (see Table B-3, Transfer
Attribute Details). This association indicates which articles make sense with the noun
(e.g., a or the computer), and which do not (e.g., *an electricity). A pseudo-random
number generator chooses between ‘a/an’ and ‘the’ when both are possible. Trial

and error has shown that ‘the’ should be given a higher probability (about 0.66).

Homograph Disambiguation

If natural languages were like computer languages, there would never be any
uncertainty in their interpretation. As Ratner [30] writes: “when was the last time

you encountered a while loop that meant something other than what it always
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means!”

Ambiguity is common in natural language and manifests itself as either a

lexical or structural problem [13]:

Lexical Ambiguity

Ambiguity of this type involves multiple interpretations of a single word:

Categorical: a word is more than one part of speech. For example, in
English, light can be a noun (i.e., source of illumination), an adjective

(i.e., not heavy), or a verb (i.e., to ignite).

Homographical: a word has more than one meaning. For example,

bank can be a financial institution or the edge of a river.

Polysemitical: a word has a language-specific metaphorical relationship.
For example: the mouth of a river. In Russian, this expression is written

as a single word ‘gefpZ’ which has nothing to do with a mouth.

Translational: a single source language word translates into more than

one different target language word. See Table 8-1 for an example.

Structural Ambiguity

Ambiguity of this type involves multiple interpretations of an entire sentence:

Real: a sentence has an unclear meaning. For example: the man saw
the woman with the telescope. Did the man use the telescope to see the
woman, or did he see the woman who has the telescope? Note that in
Russian, this is rendered with two different constructions:
“gm]au gW]YZ_ [Zam]ag W fZ_ze"bc and

“gm]au gW]YZ_ [ Zam]ag e fZ_Zte"bcb ™.
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e Accidental: parts of a sentence have categorical lexical ambiguities which
make it unclear what agrees with or modifies what. For example: the
man noticed her shaking hands. Was she giving someone a handshake,
or were her hands unsteady? Again the Russian sentences are
unambiguous: g mJau\u~zf]_$§~U"baUcb[] U_Udg"] ([the] man
noticed how she was shaking hands) versus ~g[m]au\u~zf]_§~ unr

Ydb [ U_] Z% dg"] ([the] man noticed how her hands were shaking).

As these examples demonstrate, clarifying many ambiguities is difficult even
for humans. The level of programmatic complexity necessary to deal with the more
obscure problems would have been excessive for this project. Disambiguation,
therefore, was limited to categorical and translational problems.

Categorical ambiguities were relatively easily solved with the use of symbolic
constants. In nearly all Russian transfer rule constructions, only one part of speech
correctly fits into a word slot. Also, since Russian parts of speech are identified by
different sets of inflections, it is extremely rare for the role of a word to be confused.

Translational ambiguities presented a tougher problem. When a single
Russian word has more than one possible English translation, the program must
decide which translation to use. These decisions are based on contextual clues in
the Russian text and its intermediate transfer representation. Each possible
translation has an associated disambiguation expression which describes when it
should be chosen over the other translations.

Disambiguation expressions work by searching forward, backward, or in
both directions, from the word to be disambiguated (known as the fulcrum word).
The distance (i.e., number of words) from the fulcrum word is known as the search

radius. Disambiguation expression terms can be combined with AND/OR/XOR/NOT
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operators to form compound logical expressions (see Table B-8 for the function

operators).

Table B-7 for the parameter syntax):

1. Literal: the Russian text is searched for the given string.

Three types of searches can be done within the given radius (see

2. Syntactic: the symbolic constants are searched for the given part of

speech or grammatical construction.

3. Associative: the Russian nouns are searched for the given association

(i.e., person, place, thing, animal, or figurative/idiomatic).

Table 8-1 shows some possible translations of the word ‘W]Y’ [14].

requires a separate bilingual lexicon entry and disambiguation expression.

Table 8-1 Some Translations of ‘W]Y’

Each

Translates As When Fulcrum Word
appearance cannot be determined by any other disambiguation expressionT
aspect (grammatical)  [followed by the word 'X_UXb_' (verb)
condition in the prepositional case AND preceded by an adjective
form preceded by the preposition W AND followed by a genitive noun
kind followed by a genitive noun
mind in the locative case AND preceded by the verb "]~ Zfp' (to have)
prospects in plural
sight preceded by the preposition 'cd]’
species followed by an animal
view followed immediately by the preposition 'al'

" Default translation

Transfer Details Log

One of the goals of this project was to demonstrate Machine Translation and
Natural Language Processing principles. To this end, the program logs all important
translation details:

e Each sentence.

e Each word and its symbolic constant representation(s).

e The set of symbolic constants chosen for the each sentence.
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¢ Any disambiguation decisions.

e The transfer rule selected for each sentence.

¢ Any post-translation cleanup filter replacements.
e The final translation.

e Translation statistics (e.g., percent translated, translation time, etc.)

See Appendix Table F-5 for a complete listing of a transfer details log.

Translation Post-Editor

Translations can be edited, saved, and printed directly from the program;
however, these functions are very limited. For added flexibility, the current
translation can automatically be inserted into an external word processor. The
default word processor is Microsoft Word® 6.0, but any Windows®compatible
program should work. The full filename of its executable program is necessary, as
well as the sequence of hot-keys used to paste from the clipboard. Microsoft®

N

products consistently use CONTROL-V (indicated as "v). Figure 8-1 shows the Post-

Editor Configuration dialog.

Figure 8-1 Post-Editor Configuration

System Configurations
Operation Mode Post-Editor Configuration OK |
& Abstract 3 Statt,fs Bar Application Title: Cancel |
~ E-Mail  Passive Help | Microsoft word 6.0
¥ Transfer Log
Application Filename:

I CAMS OfficetWinWordiWINWO

Transliteration Filter
Hot-Key Paste Sequence:
Transliterate j |V Help |
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CHAPTER 9

Post-Translation Cleanup Filters

Transfer rules are generally successful in translating content, but the English
sentences they generate may be less than desirable; often they are choppy, verbose,
or even partially unintelligible. Post-translation cleanup filters provide a simple,
yet powerful way to improve raw translations. These are implemented using a
straightforward search-and-replace algorithm. Two types of systematic transfer

problems can be reduced or eliminated: cosmetic and idiomatic.

Cosmetic Problems

Russian scientific terms tend to be more descriptive in nature than their
English equivalents. Since the bilingual lexicon does not support entries for
compound words or fixed expressions, the program always generates word
translations. For complex terms, this often results in very long-winded English. For
example, the computer term ‘time-of-day clock’ could be written and translated at
least three ways [45]:

e XZazdUfbd ] cg_pebW Jef]aabXb WdzZ " zZa]
[a] generator of [the] impulses of [the] true time

o YUFK]" Jef]aabXb WdZ ™ za]
[an] indicator of [the] true time

e kUeo Jef]aabXb WdzZ™za]
[a] clock of [the] true time

Such wordy translations can be replaced with the proper English terms or
phrases. Depending on the desired translation quality and the time a user is willing
to invest in compiling cleanup filters, it is possible to create an entire phrase-

replacement dictionary.
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Idiomatic Problems

Cosmetic problems in a translation may make the text more difficult to read,
but they generally do not undermine the content. Cleanup filters play a more
important role in correcting improperly translated phrases and expressions: they rely
on the fact that improper translation will always be translated the same incorrect
way. These errors are then replaced with the appropriate English expressions.

Although scientific text is generally less idiomatic than other text, some idioms
are still commonly used. Human translators usually perceive idioms as single units,
not literally. The program, however, adheres strictly to the grammatical transfer rules
and translates accordingly. This often results in nonsensical translations. For
example, the idiomatic expression ‘W”bajZ ~bajbW’ means ‘finally’ or ‘ultimately.’
Literally, it translates as “at [the] end of [the] ends’ (note that ‘W here has been
correctly disambiguated to ‘at,” not ‘in’).

No transfer rule can correctly describe when such constructions should be
taken literally, and when idiomatically. Consider ‘W *bajZ Yas,” which has the exact
same grammatical structure. Here literal translation works fine: ‘at [the] end of [the]

day.’

Hard and Soft Cleanup Filters

Post-translation cleanup filters can be either hard or soft. Both types of
filters function identically; they differ only in where they are defined. Hard cleanup
filters are coded directly into the program and cannot be changed by the user.
These filters take care of systematic translation problems which the user should never
see or need to change. For example, English spelling rules dictate that the indefinite
article ‘a’ should be written as ‘an’ if the following word begins with a vowel sound.

A dedicated hard filter replaces the string ‘ a @’ with ‘an a’. This takes care of cases
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like “aapple’d ‘anapple’. Soft cleanup filters are user-definable through the

Post-Translation Cleanup Filter Editor (Figure 9-1):

Figure 9-1 Post-Translation Cleanup Filter Editor

Cleanup Filter Editor
Malformed Expression Corrected Expression Add
pepper and salt salt and pepper -
the all the entire Edit
persons people
device for conditioning of air air conditioner Delete
food for dogs dog food
on Russian language in Russian ol
ose
but also as well as
system of the machine translation | |machine translation system c
. . Cancel
their of the their
in end of ends finall
generator of impulses of true time
besides that moreover
Help |
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CHAPTER 10

Evaluating Machine Translations

Evaluating the quality of any translation is a subjective process. Judging a

translation solely on its appearance is not a particularly effective method [36].

Perfectly smooth and grammatically correct translations may not be correct in

meaning. Likewise, sloppy, grammatically weak translations may convey the content

of the original very well. This chapter discusses some of the criteria used to evaluate

translation quality.

Analysis of Quality

One popular method to evaluate quality is to look at sentence structure.

Nagao [21] writes that sentence translations can be separated into the following

categories from highest to lowest quality:

1.

2
3
4,
5

o

Properly formed sentences.

. Properly formed sentences which include grammatical errors.

. Sentences which are difficult to read unless certain portions are rearranged.

Sentences which are partly correct, but partly incorrect.

. Sentences in which the word order is incorrect and a properly formed

sentence is not produced.
Only fragmented translation with omissions.

No translated output.

Nagao [21] further evaluates a sentence for the following two characteristics,

again in descending order of quality:
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Grammaticality and Ease of Understanding

1.

The sentence has a clear meaning, with no possibility of
misunderstanding. Appropriate grammar, terminology, and sentence
structure are employed, and post-editing is not necessary.

The meaning of the sentence is clear, but there are slight problems in the
sentence structure, grammar, or terminology. Post-editing would easily be

accomplished by human hand.

. The overall meaning can be grasped, but there are small ambiguities due

to grammar or terminology. Post-editing would best be done with
reference to the original work.

The quality of the translation is poor, and there are many problems of
grammar and terminology. Some understanding of the sentence can be
inferred after lengthy study of the translation, but it would be better to
undertake the translation anew by human translator than to post-edit the
machine translation.

No understanding of the contents of the translated sentence is possible.

Human translation is required.

Fidelity

1.

The entire contents of the original text have been translated into an easily
readable form.

The entire contents of the original text have been faithfully reproduced
and [are] easily understood in the translation, but minor post-editing is
required.

The translation is generally faithful to the original, but some reorganization

of the word-order is required.
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4. The translation is generally faithful to the original text, but there are errors
in the relationships between phrases, tenses, singular/plural, position of
adverbs, etc. Post-editing requires structural transformation.

5. The structure and contents of the original work are not well preserved in
translation, with portions of the original text incorrectly translated or the
referent of words and phrases incorrect.

6. The structure and contents of the original are poorly translated. Phrases
and clauses are missing, but valid sentence structure is achieved.

7. The translation reflects neither the structure nor the contents of the
original text. Valid sentence structure is not achieved because of missing

subjects, predicates, etc.

Some degree of error in fidelity must be expected because translations,
especially non-technical, are supposed to convey not only meaning, but emphasis,
intensity, feeling, etc. Without direct consultation with the author, even human
translations are based heavily on the translator’s interpretation of the work [43].

Appendix F shows an example translation done by this program. Figure F-1
is the English abstract posted for the seminar presentation of this project. It was
hand-translated into Russian (Figure F-2) so the program could translate it back
(Figure F-4). Note that some slight differences are present between the back-
translation and the original English text. This is to be expected with any translation,
machine or human. In this case, the original text was changed on two occasions
because it was translated from English to Russian and back to English. This was
done to allow those not able to read Russian to judge the quality of the translation.
A better demonstration of the program’s abilities, however, is to compare Figures F-2

and F-4.
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This program was designed to provide rough translations for users wanting to

know the content of abstract. As such, small errors in translation, and choppy or

wordy English constructions are acceptable, as long as the content is reasonably

correct.

Modifying this System

No machine translation system is ever complete: it goes through a life-cycle

much as any other software evolves [21]. Over time, features are added,

improvements are made, and the system is continually fine-tuned to perform better.

In this program, such modifications can be made in five places, the first three of

which require no changes to the internal workings of the program:

1.

Disambiguation Expressions: words which are translated incorrectly in
certain contexts can be given multiple lexicon entries, each with a specific

disambiguation expression.

. Transfer Rules: unusually constructed sentences which are translated

badly can be described with special transfers rules. A substantial set of

exception-processing rules can be built up over time.

Soft Post-Translation Cleanup Filters: these user-definable filters are
extremely powerful in correcting badly translated idiomatic expressions or
compound nouns. As with the transfer rules, a large set of cleanup filters

can greatly improve overall translation quality.

Hard Post-Translation Cleanup Filters: these hard-coded cleanup filters

are useful in correcting errors known at compile time.

Transfer Engine Modifications: this is the most radical type of change.

Additional functionality can be designed into the system to take care of
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cases where the above four methods are not applicable. Also, existing
programming statements can be adjusted for better performance, such as

the probabilities for pseudo-random selections.

System Statistics

The program monitors several performance characteristics (see Figure 10-1),
allowing the user to see at a glance how well it is working. Most of the information
pertains to the current abstract translated, such as the lookup and translation success
rates, and the translation time. The only system information recorded is the number
of lexicon entries and transfer rules. For more details on translation performance,

see Chapter 6, Transfer Details Log and Appendix F.

Figure 10-1 Summary Info

Summary Info X
Filename: S5EMINAR.ABS Avg Transfer Time:  0:01
Created: 11.03.96 22:16:56 Total Transfer Time: 0:06
Import Filter:  Native Format
Lookup Hits: 73 of 73 (1002) Lexicon Entries: 477
Transfer Hits: b6 of 6 {10025) Transfer Rules: 138

.................. e
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CHAPTER 11

Future Enhancements

“If we knew what we were doing, it
wouldn’t be called research.”

—Anonymous

Throughout the evolution of this research project, many decisions had to be
made on which direction to take it, and, especially, how to get it there. Usually these
were based on previous work, personal experience and intuition, and on the more-
than-occasional “hmm, maybe this'll work...” In retrospect, the choices made
resulted in a system that, in many respects, greatly exceeded the original

expectations. This chapter discusses some improvements that could be made to it.

Translation Improvements
The transfer engine is the heart of the translation system. Any improvements

to it would be reflected at every level of the translation process.

Transfer Rules

e Deeper Nesting of Terms: current rules are limited to two levels of
nesting. More levels would allow fewer transfer rules to describe more

Russian sentence structures.

e Embedded Sub-Rules: common sentence constituents could be assigned
head structures (e.g., noun phrase NP - [{adverb} + adjective] +
[adjective] + noun) These heads could then be referenced from other
rules, eliminating the need to re-enter them. This is typical of others

systems [33].
64



e Use of Regular Expressions: transfer rules must currently describe each
term slot explicitly. The regular expression operators ~and " (i.e., zero-or-
more and one-or-more, respectively) would allow repeating terms to be
described more concisely. This would reduce the number of rules and

their complexity, as well as increase their readability.

e Use of Logical Operators: transfer rules could use logical operators

(i.e., AND/OR/XOR/NOT) to describe grammatical constructions.

e Simplification of Rule Design: creating a transfer rule currently requires a
great deal of patience and intimate knowledge of Russian grammar. A
better interface could be designed—possibly similar to the lexicon editor—
where the user could be led through a series of building stages. Ideally,

actual sentences could be used as the basis of a new rule.

Transfer Engine

e On-the-Fly Transfer Rule Evaluation: the current method of uncom-
pressing all the transfer rules at program startup allocates a large amount
of memory. Evaluating the compressed rules would use far less memory

and probably reduce translation time.

e Computational Complexity: although portions of the major transfer
algorithms have been redesigned five times already, they still could be
greatly improved. Far too many nested loops are employed for the
current system to be practical with a full-sized transfer rule base and

lexicon.

e Unknown Word Processing: unknown words currently prevent the proper

translation of an entire sentence. If the program could skip the unknown
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slot, only that particular word would go untranslated. This would be
especially useful for proper nouns (i.e., names, places, etc.), which

typically need no translation or lexicon entry.

Rule Matching: the current transfer rule matching algorithm is first-fit.
Other algorithms, such as best-fit, second-best-fit, etc., might provide
more flexibility in translating. A selection mechanism could be integrated

in as another level of processing.

Verbal Constructions: when more than one English verbal construction is
possible, selection is made pseudo-randomly based on simple probability.
Superficial context analysis of the Russian sentence components might

help narrow down the choices.

Article Selection: as with verbal constructions, article selection is also
done pseudo-randomly, with the definite article ‘the’ being favored.
Similar context analysis, but of the English sentence, might provide a

better basis for selection.

Feedback: improvements in translation are now made by manually
identifying problems and refining parts of the transfer process. This could
be semi-automated with a post-translation analysis interface. For
example, the user could be prompted to identify problems and indicate
corrections. The program could automatically generate exception-
handling transfer rules for problem constructions, or re-adjust the pseudo-

random selection weights [3].

Disambiguation: the program could automatically keep track of how

often a lexicon entry is chosen, especially with respect to surrounding
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words [26]. This could be the basis of a statistical disambiguation

algorithm which could augment the current method.

Post-Translation Cleanup Filters

The use of these filters to improve the raw translation has proven
exceptionally powerful. However, currently they are limited to straight search-and-
replaces on literal text only. Greater flexibility could be added to the post-translation
cleanup process if the rules allowed expression evaluation with logical operators.
Furthermore, searches could be done on more than just the literal text, similar to the

way disambiguation expressions can do literal, symbolic, and associative searches.

Compound Word Processing

While post-translation cleanup filters do an adequate job of resolving
compound Russian nouns (e.g., “time-of-day clock” from “[a] generator of [the]
impulses of [the] true time) and idiomatic expressions (e.g., “finally” from “*in end of
ends”), this is far from an ideal solution. More processing needs to be done in the
earlier stages of translation. Specifically, the bilingual lexicon needs to be
significantly redesigned to support compound entries. The Russian scientific word
stock contains thousands of frequently used constructions which could be

incorporated (Zimmerman and Vedeneeva [46] is an exceptional source).
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CHAPTER 12

Conclusions

The direct approach to translation used for this project has shown favorable

results. Its most significant advantages are the following:

Flexibility

The program will always generate translations for any sentence structure it
recognizes, provided that it knows all the words. For sentences which it does not
recognize, it provides a direct word translation which usually conveys the content of
the original in rough form. A user with no knowledge of Russian should always be

better off with the translation from this system than with the original Russian abstract.

Expandability

There is a finite number of ways to form typical Russian sentences in scientific
abstracts. Each time a new transfer rule is added to recognize an unknown sentence,
that particular structure and any grammatically related sentences become a
permanent part of the program’s memory. Eventually most sentence structures will
be described. This ability to modify the system continually is extremely important, as
Nagao [21] writes:

Stated bluntly, language is a massive conglomeration of exceptions and
any competent machine translation system must therefore be able to
incorporate the exceptional aspects of language simply and easily at every
stage in its construction and function. In other words, the entire structure of
the system must be open ended and evolutionary... During its construction
and use, when a new or exceptional phenomenon is encountered, it is
possible to insert that phenomenon directly into the system. The time
required for improving the quality of such a system in this piecemeal fashion
is of course extremely lengthy, and we anticipate that any rudimentary
system will require years of refinement before it is truly useful. Such machine
translation systems are virtually never fully completed.
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Quality

Direct translations have relatively correct grammar with an acceptable English
word order. Errors are generally cosmetic and require little or minor post-editing.
Testing has shown that even badly translated abstracts still convey enough the

original content to be useful.

Ambiguity

Translation by syntactic analysis naturally solves many complex problems of
ambiguity, which is one of the major obstacles in the development of fully-functional
machine translation systems [36]. This method of analysis, in combination with
others, such as knowledge-based or statistical disambiguation, could form the basis

of a very powerful disambiguation engine.

Far from being the ideal machine translation system, this project exhibits

several disadvantages which make it unsuitable for practical use:

Lack of Flexibility

The fixed-form transfer rules are overly rigid. A sentence processed 99%
correctly still fails if even a single word is unknown or in an unexpected position.
Although a direct word-for-word translation is done in this case, it is essentially a
‘dump’ of everything extracted from the sentence. More leeway needs to be granted

in matching transfer rules with sentence structures.

Lack of Expandability
Transfer rules are difficult to design and require intimate knowledge of
Russian grammar. This prevents the typical user from expanding the system. Even

adding new vocabulary—an extremely common procedure in machine translation
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systems—requires the user to know the Russian words and to be able to describe
them in grammatical terms.

Transfer rules do not lend themselves well to empirical designing and
testing [3]. Usually rules are written in an ad hoc manner. As new rules are added,
they may impact on existing rules, possibly degrading system performance.
Thurmair [39] mentions this as a major concern: “One of the biggest problems in
rule-based systems is that the application of rules has many side-effects, that they
can feed or also block each other, and that rules written for a certain context fire in
other contexts as well.” For the small, prototype system developed for this project,
such problems did not present themselves. However, in a full-blown version,
efficiency (i.e., translation quality and time) would surely suffer.

In conclusion, this project has been a worthwhile endeavor which fulfilled or
exceeded all personal expectations. The time and effort put into its research,
development, and discussion provided a wonderful opportunity to learn more about
the many and varied aspects of work done in the field of Natural Language
Processing and Machine Translation.

Dan Tappan
23 April 1996
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GLOSSARY

A

Adjective, compound comparative
two-word form of an adjective indicating that its quality is more than that of
something else. For example: more interesting (Vb_ZZ JafZdZeao'). See also
Adjective, simple comparative.

Adjective, compound superlative
two-word form of an adjective conveying the meaning of most of all. For
example: most beautiful (eU” oY% ~dUe]Wo%). See also Adjective, simple
superlative.

Adjective, long form
adjective which can be declined to indicate case, gender, and number. See also
Adjective, short form; Case; and Inflections.

Adjective, predicate
adjective, short or long form nominative, which appears in the predicate (non-
subject) portion of a sentence. For example: The dog is big (meaning: the dog
is a big dog). See also Adjective, short form; Adjective, long form; Case;
Declension; Inflection; and Predicate.

Adjective, short form
predicate adjective which can indicate gender and number, but only in the
nominative case. See also Adjective, long form; Case; Inflections; and
Predicate.

Adjective, simple comparative
single word form of an adjective indicating that its quality is more than that of
something else. For example: faster (Voefdzz). See also Adjective, compound
comparative.

Adjective, simple superlative
single word form of an adjective conveying the meaning of most of all. For
example: greatest (WZ_]kU%07]%). See also Adjective, compound superlative.

Agreement
Russian enforces very strict grammatical requirements on its components. They
must agree with each other in case, number, gender, and person. See also Case,
Gender, Government, Inflection, Number, and Person.
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Antecedent
word or phrase to which a pronoun refers back. For example: The dog is really
friendly. She [i.e., the dog] also likes to play catch.

Article, definite
English determiner indicating specific reference to something (i.e., the).
Compare: There is the house vs. there is a house. See also Article, indefinite;
and Target article.

Article, indefinite
English  determiner indicating non-specific reference to something
(i.e., aand an). Compare: There is a house vs. there is the house. See also
Article, definite; and Target article.

Aspect, imperfective
see Verb, imperfective.

Aspect, perfective
see Verb, perfective.

Attribute (code), primary
encoded form of syntactic information which differs for various parts of speech.
For nouns, it indicates gender; for verbs, whether they are main or auxiliary,
imperfective or perfective, reflexive or non-reflexive, determinate or
indeterminate, etc. See Appendix Table B-2 for complete encoding details. See
also Attribute (code), secondary.

Attribute (code), secondary
encoded form of the case(s) demanded by a preposition, noun, verb, adjective,
adverb, verbal adjective, or verbal adverb. See Appendix Table B-2 for complete
encoding details.  See also Attribute (code), primary; Cases; and
Government.

C

Case, accusative (direct object)
case of the agent being acted upon by a verb. For example: To throw the dog a
ball (Vdbe]fp ~sk ebVU"Z).

also used to indicate the object of prepositions demanding the accusative case:
about (cdb), onto (aU), into (W), etc.
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Case, dative (indirect object)
case of the agent receiving the action of a verb. For example: To throw the dog
a ball (Vdbe]fp ebVUNZ ~sk).

also used to indicate the object of prepositions demanding the dative case:
toward ("), contrary to (WbcdZ™]), etc.

Case, genitive
Russian case indicating a relation of possession or ownership. Russian has no
‘apostrophe-s’ construction; instead, it uses the genitive case and an inverted
word order. For example: The dog’s bone 0 The bone of the dog
("befp ebVU™]. Literally: Bone dog-of).

also used to indicate the object of prepositions demanding the genitive case:
near (b”b_b), from (]\, bf), at (g), no (aZf), etc.

Case, genitive partitive
infrequently used Russian case indicating small quantities. Whereas English
requires support words like some, a [wee] bit of, just a pinch of, etc., Russian
can render this idea with a single word in the genitive partitive case. Most
commonly used with items like tea, milk, and sugar.

Case, instrumental
Russian case of the agent being used to perform the action of a verb. For
example: To hit the dog with the ball. In Russian, with the ball can be
rendered with just the word ball (~sk) in the instrumental case (“skb™). English
usually requires the prepositional phrase with, using, or by means of
something.

also used to indicate the object of prepositions demanding the instrumental case:
above (aUY), below (cbY), in front of (cZdZY), behind (\U), with (e), etc.

Case, locative
alternate Russian prepositional case used with some nouns to indicate location
only. For example: aU cb_g (on the floor), not al cb_Z.

Case, nominative (subject)
case of the agent performing the action of a verb. For example: Lena threw the
dog a ball (//ena Vdbe] U ~sk ebVUAZ).

Case, oblique
any non-nominative case (i.e., genitive, genitive partitive, dative, accusative,
instrumental, prepositional, or locative).

Case, prepositional
Russian case used with the prepositions about (b), on (aU), in (W), in the presence
of (cd]), etc. Only prepositions can demand this case.
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Conjugation
see Verb, conjugation.

Conjunction
any word, except a relative pronoun, used to connect words, phrases, or clauses
(e.g., and, but, while, although, etc.)

Corpus (plural: Corpora)
for this project, a body of Russian scientific text from which examples of common
sentence constructions were extracted. Most transfer rules are based on these
examples. See also Transfer rule.

D

Declension
ending put onto nouns, adjectives, pronouns, etc. to indicate case, number, and
gender. See also Case; Inflection;, Number; and Verb, conjugation.

Declinable
noun, adjective, pronoun, etc. which can take a declension. See also Case;
Declension; Indeclinable; Inflection; Number; and Verb, conjugation.

Diminutive
variation on a word conveying the meaning of small or unimportant, or to
express affection. For example: cat O kitty (“bf O ~bflab”).

Disambiguation expression
logical expression used to decide whether to choose one English word or phrase
translation over another when there is ambiguity. For example, two translations
of the Russian word W]Y are: view and species. A disambiguation expression
might dictate that species is the correct translation if there is an animal nearby in
the sentence. See also Source association.

E

Fixed expression
group of words or phrase which is best considered a single unit and should not
translated word for word. For example, W”bajZ ~“bajbW taken as a fixed
expression translates as finally. However, a literal word-for-word translation
results in *in end of ends.
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G
Gender

set of three grammatical categories (masculine, feminine, and neuter) into which
all Russian nouns fit. For living things, the gender is usually the same as its real-
life gender (i.e., man is masculine, woman is feminine, etc.). However, for
inanimate things, there is usually no pattern to gender assignments.

Government
all Russian prepositions, verbs, and some adjectives and nouns require that any
word(s) they modify or act upon be in a certain case. See also Agreement and
Case.

H

Homograph
words with the same spelling but different in meaning or part of speech. For
example: bank (financial institution) versus bank (edge of a river), or saw
(cutting tool) versus saw (to have seen).

|

Import filter
conversion table between different Cyrillic character sets and the one used
internally by the program. Four import filters are built in: KOI-7, Native Format
(KOI-8), Phonetic Unique, and Transliteration. See Appendix Table B-1 for
complete mapping details.

Indeclinable
noun, adjective, pronoun, etc. which cannot take a declension. See also Case;
Declension; Declinable; Inflection;, Number; and Verb, conjugation.

Infinitive
non-conjugated (uninflected) form a verb, always preceded in English by fo. For
example: to say (XbWbd]fp-e™U\Ufp). Nearly all Russian verbs come in pairs or
triples, so their infinitive forms are usually written as imperfective—perfective, or
indeterminate—determinate—perfective, respectively. See also Inflection; Verb,
conjugation; Verb, determinate; Verb, imperfective; Verb, indeterminate;
and Verb, perfective.

Inflections
ending put on words to indicate different forms, such as person, number, and
tense for verbs, or case, number, and gender for nouns, adjectives, etc. See also
Case; Declension; Number; Person; Tense; and Verb, conjugation.
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Interjection
see Emphatic particle.

Interrogative
question word, either declinable (e.g., “fb, kfb, ~U"b%, etc.) or indeclinable
(e.g., XYZ, "“bXYU, NUA, etc.) See also Declinable and Indeclinable.

L

Lexicon
vocabulary of the program, with each entry’s grammatical information and
translation equivalents. See also Attribute (code), primary; Attribute (code),
secondary attribute; Source association; and Target.

M

Mood, indicative
condition of a verb dealing with statements, assertions, and actual events
(e.g., The dog never bites). See also Mood, subjunctive; and Tense, present
indicative.

Mood, subjunctive
condition of a verb dealing with uncertainties, suppositions, and hypothetical
statements (e.g., | doubt the dog would bite). See also Mood, indicative.

N

Negation
process of making a statement false, or eliminating the presence or existence of
something (e.g., The dog does not bite, or, there is no mall in this town).

Number, plural
verb conjugation where there is more than one subject (e.g., we are, people
talk). See also Verb, conjugation.

Number, singular
verb conjugation where there is just one subject (e.g., | am, the program works).
See also Verb, conjugation.

0]

Object, direct
see Case, accusative (direct object).

Object, indirect
see Case, indirect (indirect object).
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P

Part of speech
grammatical role a word plays (e.g., noun, adjective, adverb, verb, etc.) See
Appendix Table B-2 for complete encoding details.

Particle
word or short phrase (e.g., wow, holy cow, [Z, g[, etc.) used to intensify or add
flavor to nearby words, or used in semi-idiomatic roles (to give up).

Past participle
verb used with the present and past perfect tenses, and adverbial participle
expressions (e.g., The author has/had written a novel). See also Tense, Verbal
adjective, and Verbal adverb.

Pattern (code)
unique set of inflections which are appended to the stem of a word to generate
all its forms. See Appendix C for complete encoding details. See also
Declension; Inflection; Stem; and Verb, conjugation.

Person
verb conjugation referring to the subject: I/we is first person, you second, and
he/she/itthird. See also Verb, conjugation.

Predicate
portion of a sentence not devoted to the subject. In the example, the dog
chased the cat all over the yard, the subject is the dog, and the rest is the
predicate. See also Adjective, predicate.

Preposition
word (non-verb) or group of words that governs the case of a noun and any
words modifying it (e.g., behind the house, under the table, in the car, on
account of rain, etc.) See also Case, Government, Number, and Declension.

Pronoun, demonstrative
determiner that references a specific item among more than one (e.g., This
house, or that car, or this computer is faster than that one).

Pronoun, indefinite
word serving to replace an unknown noun or noun phrase (e.g., somebody,
something, anybody, anything, etc.)

Pronoun, personal
word serving to replace a noun or noun phrase already mentioned (e.g., he, she,
it, they, etc.) See also Agreement, Case, Person, and Antecedent.
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Pronoun, possessive
noun modifier indicating ownership (e.g., my, your, his, her, etc.)

Pronoun, relative
word used to bind two clauses with a shared subject or object. English uses
who(m) and which (that), for people and things, respectively. Russian combines
these into a single word, “bfbdo%. See also Verbal adjective.

R

Reflexive, active
Russian reflexive verb which performs an action only on a non-accusative object.
For example: gkUfpes dgee”b™g s\o”g (to study the Russian language). See
also Verb, non-reflexive; and Verb, reflexive.

Reflexive, passive
Russian reflexive verb which performs an action on its subject(s) and has no
objects (e.g., to wash oneself). See also Verb, non-reflexive; and Verb,
reflexive.

S

Source abstract
Russian abstract after conversion to the character set used internally by the
program (Native Format or KOI-8).

Source association
general description of a Russian word’s context used to disambiguate its
translation (i.e., person, place, thing, animal, or figurative/idiomatic). More than
one can be assigned to a word (e.g., canyon is both a place and a thing). See
Appendix Table B-3 for complete encoding details. See also Disambiguation
Expression and Transfer attribute.

Stem
base part of a word as it appears in the bilingual lexicon. By appending the
appropriate inflection patterns to the stem, any form of the word can be
generated. See also Inflection and Pattern.

Symbolic constant
concise encoded word description generated from the available syntactic
information. For example: VJ_PA G M | represents a present active verbal
adjective modifying a masculine noun in the genitive case and itself demanding
an instrumental object (e.g.,W_UYZrmzZXb). See Appendix Table B-10 for
complete encoding details. See also Verbal adjective.
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Target (noun, adjective, etc.)
English translation of a Russian word. See also Transfer.

Target article (code)
valid article usage for a target noun (i.e., a, an, or the). Used mainly to eliminate
non-existent combinations (e.g., The Europe, An electricity, etc.) Russian has no
articles; therefore it is difficult for the program (and Russians!) to use the correct
article(s) in English. See Appendix Table B-3 for complete encoding details. See
also Article, and Transfer attribute.

Target plural (code)
inflection pattern appended to the stem of an English word to make it plural.
The most common patterns are -s or -es. See Appendix Table B-3 for complete
encoding details. See also Transfer attribute.

Tense, imperfect indicative
simple past tense form of a verb (e.g., The dog ate my thesis).

Tense, present indicative
simple present tense form of a verb, used mainly for making statements (e.g., The
dog sleeps all day).

Tense, present perfect
compound past tense form an English verb (e.g., The dog has eaten my thesis).
See also Past participle.

Tense, progressive
verbal form conveying the meaning of an on-going process (e.g., The dog has
been chasing its tail for a week now). Also known as the continuous tense.

Transfer
process by which the English target is generated from the Russian source. See
also Source and Target.

Transfer attribute (code)
packed description of the context and syntax of a source and target word. See
also Source association, Target article, and Target plural.

Transfer engine
part of the program which decides how to translate a sentence from Russian to
English.
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Transfer expression
modified regular expression describing how a sentence is structured. See also
Transfer rule.

Transfer rule
set of transfer expressions combined to form the grammatical description of how
to translate a sentence. See also Transfer expression.

Transfer rule base
ordered compilation of all uncompressed transfer rules which can be applied to
translate a Russian document. See also Transfer rule.

Translation details
step-by-step account of the information extracted and the decisions made by the
transfer engine in translating a Russian document. See also Transfer Engine.

Transliteration
transcription of the letters from one alphabet to another. See also Import filter.

\Y%

Verb, auxiliary
verb used to indicate the voice, tense, or mood of another verb that cannot do it
itself. In the example, Lena will go to the shoe store, the verb to go has no
forms of its own by which a future tense can be indicated. For simple past tense,
a form does exist (i.e., went); however, a form of the auxiliary verb to have is
necessary to indicate present perfect tense (i.e., Lena has gone to the shoe
store). See also Verb, main.

Verb, conjugation
ending put on verbs to indicate person, number, and tense. See also Inflection,
Number, Person, and Tense.

Verb, determinate
Russian verb of locomotion conveying the meaning of motion in progress. See
also Tense, progressive; Verb, indeterminate,; and Verb, perfective.

Verb, imperative
verb form used for commands.

Verb, imperfective
Russian verb conveying the idea of a repeated, habitual, or general action, or an
action that lasts for a specified duration. For example: For three days the dog
did not eat (i.e., was not eating). See also Verb, perfective.
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Verb, indeterminate
form of Russian verbs of locomotion conveying at least four meanings: general
ability (e.g., the baby can walk), general or random motion, habitual motion
(e.g., commuting), or a single round trip in the past tense. See also Verb,
determinate; Verb, imperfective; and Verb, perfective.

Verb, intransitive
verb which cannot perform an action on any direct object (e.g., to sleep). See
also Verb, transitive.

Verb, main
verb that does not function as an auxiliary verb. See Verb, auxiliary.

Verb, perfective
Russian verb used to indicate a simple action which comes to an end: For
example: [ read (i.e., finished) the book. See also Verb, imperfective.

Verb, support
verb which conveys very little or no meaning. For example, in to take a walk,
take has nothing to do with gaining possession of something. Also known as
light verbs.

Verb, reflexive
verb which performs an action on its subject(s). All Russian reflexive verbs end in
-es or -ep. For example: ~ofpes (to wash oneself). See also Reflexive.

Verb, transitive
verb which performs an action on an object (e.g., to write a letter). See also
Verb, intransitive.

Verbal adjective, past active
single Russian word substitute for a past active relative clause construction. For
example: The man who was photographing/photographed the dog... In Russian
who was photographing/photographed can be rendered by a single word
derived from the verb to photograph (i.e.,
hbfbXduh]dbWuw I ]J%/ehbfboXdUhi]doWuw I ]%).

Verbal adjective, past passive
single Russian word substitute for a past passive relative clause construction. For
example: The dog which was photographed/being photographed by the man...
In Russian which was photographed/being photographed can be rendered
by a single word derived from the wverb to photograph
(i.e., enbfbiXxdUh]dbWUaaUs/hbfbXxduh]dbWUaaus).
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Verbal adjective, present active
single Russian word substitute for a present active relative clause construction.
For example: The man who is photographing the dog... In Russian who is
photographing can be rendered by a single word derived from the verb to
photograph (i.e., hbfbXdUh]dgrm]%).

Verbal adjective, present passive
single Russian word substitute for a present passive relative clause construction.
For example: The dog which is being photographed by the man... In Russian
which is being photographed can be rendered by a single word derived from
the verb to photograph (i.e., hbfbXdUh]dgZ " Us).

Verbal adverb, sequential
single Russian word substitute for an adverbial clause describing a sequence of
events. For example: Having buried the bone, the dog fell asleep. In Russian,
having buried can be rendered by a single word derived from the verb to bury
(i.e., \UNbcUW or \UbcUW T ]).

Verbal adverb, simultaneous
single word substitute for an adverbial clause describing two events occurring at
the same time. For example: While burying the bone, the dog often barked. In
Russian, while burying can be rendered by a single word derived from the verb
to bury (i.e., \UMUcoWUs).

Voice, active
verb construction where the subject is performing the action (e.g., The dog is
eating the bone). See also Voice, passive.

Voice, passive
verb construction when the action is being performed by the subject, not
necessarily named (e.g., The bone is being eaten [by the dog]). See also Voice,
active.
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File M enu

O pen

Opens a Russian abstract or e-mail message. Supported character mappings are
automatically converted to the program format.

How to...

Open an abstract

1.

BN

Make sure ‘Open Abstract’ appears on the title bar. If it does not, click
CANCEL and choose Configure from the Options menu to switch to
Abstract Mode.

Select the drive, directory, and document filename.

Click OK

Wait while the default import filter is applied to the abstract. On slower
computers, this may take 30 seconds or more. Progress is continually
updated graphically in the lower-right corner of the screen.

If the abstract cannot be converted with the default import filter, the
Manual Filter Selection dialog appears. Select any of the filters listed
and click OK. If it is unclear which filter(s) to choose, click SELECT ALL
and the correct filter, if it is defined, is applied automatically. If none of
the selected filters succeeds in converting the abstract, a new import
filter must be created (See Im port File r Edib r on the Edit menu).

Open an e-mail message

1. Make sure ‘Open E-Mail Message’ appears on the title bar. If it does
not, click CANCEL and choose Configure from the Options menu to
switch to E-Mail Mode.

2. Select the drive, directory, and document filename.

3. Click OK.

4. Wait while the default import filter is applied to the e-mail message. On
slower computers, this may take 30 seconds or more. Progress is
continually updated graphically in the lower-right corner of the screen.

Commands
Open Abstract Dialog
OK

Opens the currently selected document and attempts to convert its character

mappings to the program format.
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CANCEL
Aborts trying to open a document.

HELP
Displays help on opening documents.

FILENAME

Enter the name of the Russian document to open, or click on any of the files
listed.

LIST FILES OF TYPE
All Files (*.%)
Lists all files in the current directory.
Source Abstract Files (*.ABS)

Lists all files with the .ABS extension in the current directory. Source abstracts
are text files in any supported Cyrillic character set.

Converted Abstract Files (*.CVT)

Lists all files with the .CVT extension in the current directory. Converted
abstracts are text files in the KOI-8 character set.

E-Mail Message Files (*.TXT)

Lists all e-mail message files with the .TXT extension in the current directory.
The default import filter for e-mail messages is KOI-8.

Text Files (*.TXT)
Lists all text files with the .TXT extension in the current directory.

DRIVES
Lists the available drives.

DIRECTORIES

Lists the directories on the current drive.

Manual Filter Selection Dialog

FILTER LIST
Shows all available import filters. More than one can be selected.

OK
Applies the selected import filter or filters to the current document. At least one
import filter must be selected.

CANCEL

Aborts trying to apply any import filter to the current document. It cannot be
read in or translated without the appropriate import filter.
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HELP
Displays help on manually selecting an import filter.

SELECT ALL

Selects all available import filters. Use this when it is unclear which import
filter(s) to apply to the current document.

Close

Closes the current document and any associated windows (e.g., transliteration,
translation details, etc.). It prompts to save any unsaved changes.

Save
Individually saves components of the current document:

[] TRANSLATION
Saves the current translation.

[J TRANSLITERATION
Saves the current transliteration.

[ CONVERTED ABSTRACT
Saves the current abstract in the KOI-8 character set.

[0 E-MAIL MESSAGE
Saves the current e-mail message in the KOI-8 character set.

[J TRANSLATION DETAILS

Saves a step-by-step account of information extracted and decisions made by the
program during translation of the current document.

Printer Setup

Sets the default printer and its configurations for paper source, paper size, page
orientation, etc.

Print
Individually prints components of the current document:

[] TRANSLATION
Prints the current translation.

[J TRANSLITERATION
Prints the current transliteration.

[ CONVERTED ABSTRACT
Prints the current abstract in Russian.
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[0 E-MAIL MESSAGE
Prints the current e-mail message in Russian.

[ TRANSLATION DETAILS
Prints a step-by-step account of information extracted and decisions made by the

Exit

program during translation of the current document.

Terminates the program. Its prompts to save any unsaved changes.

Edit M enu

Lexicon Edib r

Provides an tool for describing and editing lexicon entries using the specific
format and grammatical terms the program understands. For complete details
on these terms, see the glossary, appendices, and thesis text.

How to...

Add a new lexicon entry

1.
2.

S

0.

Click ADD.
Simultaneously press the CONTROL and SHIFT keys to change the
keyboard layout to Russian. See Table B-1 for the key assignments.

3. In the New Stem field, enter the stem of the Russian entry.
4,

Again simultaneously press the CONTROL and SHIFT keys to return the
keyboard layout to English.

From the Part of Speech list, select the part of speech for this entry.
From the Primary Attribute list, select the primary attributes(s) for this
entry. Some parts of speech have no primary attributes.

From the Secondary Attribute list, select the secondary attributes(s) for
this entry. Some parts of speech have no secondary attributes.

For nouns, select from the Associations list the association(s) for this
entry.

In the Disambiguation Expression field, enter an optional
disambiguation expression.

10. Click NEXT.
11.In the Pattern field, enter the inflection pattern number. Use the up-

and down-arrows on the keyboard or click on the arrow buttons to
change the forms of the entry. Some inflection patterns are undefined.

12. Click NEXT.
13.In the fields shown, enter the English word forms requested. When all

requirements are satisfied, the UPDATE button becomes available.

14. Click UPDATE.
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Look up a lexicon entry

1. Click ADD.

2. Simultaneously press the CONTROL and SHIFT keys to change the
keyboard layout to Russian. See Table B-1 for the key assignments.

3. Inthe Lookup Entry field, enter legal form of the Russian entry to find.

4. Again simultaneously press the CONTROL and SHIFT keys to return the
keyboard layout to English.

5. If only one entry matches the given stem, its details are displayed
immediately. The entry can now be modified or deleted.

6. If more than one entry matches the given stem, the Lookup Results
dialog appears. From either the Russian Entry or English Entry list,
select the unique entry to look up. Entries with inflections
have ... appended. Inflections on ambiguous matches are displayed in
square brackets.

7. Click OK.

8. The entry can now be modified or deleted.

Modify a lexicon entry

1. Follow the steps in ‘Look up a lexicon entry’ above.

2. Change any of the details for this entry. When all requirements are
satisfied, the UPDATE button becomes available.

3. Click UPDATE.

Remove a lexicon entry

1.
2.
3.

Follow the steps in ‘Look up a lexicon entry’ above.
Click DELETE.
Click YES.

Commands

Lexicon Editor

ADD

Adds a new entry to the lexicon.

LOOKUP

Searches the lexicon for the given entry and, if found, returns its record.
Lookups can be done on any legal form of an entry.

UPDATE
Completes the current operation and commits any changes.

DELETE
Removes the current lexicon entry.
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CANCEL
Aborts the current operation and discards any changes.

NEXT
Opens the next folder.

BACK
Opens the previous folder.

CLOSE
Updates the lexicon, regenerates its index, and exits.

HELP
Displays help on editing lexicon entries.

Lookup Results Dialog

OK
Looks up the selected entry.

CANCEL
Aborts the current lookup.

HELP
Displays help on selecting from multiple lexicon entries.

Transfer Rule Edib r

Provides an editing environment for assembling the transfer rules used to
translate Russian sentences to English. See Table B-9 for details on the syntax
of transfer rules.

How to...

Add a new transfer rule

Click ADD.

In the Description field, enter a brief description of the transfer rule.
In the Russian field, enter Russian expression of the transfer rule.
In the English field, enter English expression of the transfer rule.
Click OK.

AR

Modify an existing transfer rule

Select from any list the transfer rule to modify.

Click EDIT.

Modify the description and Russian and English expressions.
Click OK.

el N S
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Determine the symbolic constant(s) for a word

1. Click LOOKUP.

2. In the Lookup field, enter the word form in question.

3. All the symbolic constants matching this word and its inflections appear
in the Symbolic Constants list. Double-click on any entry to paste it
into the Russian expression of the transfer rule.

Copy an existing transfer rule

1. Select from any list the transfer rule to copy.

2. Click copy.

3. Click EDIT to modify the copied transfer rule.
Remove an existing transfer rule

1. Select from any list the transfer rule to remove.
2. Click DELETE.
3. Click YES.

Commands

ADD
Adds a new transfer rule.

EDIT
Modifies the currently selected transfer rule.

DELETE
Removes the currently selected transfer rule.

COPY
Copies the currently selected transfer rule.

CLOSE
Saves any changes and exits.

CANCEL
Exits without saving any changes.

LOOKUP
Shows the symbolic constants for the lookup entry.

HELP
Displays help on editing transfer rules.
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Im port File r Edib r

Import filters are used to convert documents written with different Cyrillic
character sets to the native program format. This editor allows the user to
define and modify how characters sets are mapped.

How to...

Select a default import filter

1.
2.

Select the default import filter from the Default Filter list.
Click OK.

Create a new filter

1.

SRR

From the Default Filter list, select a filter similar to the one to create.
Filters usually have many mappings in common (e.g., numbers and
punctuation), so the quickest and easiest way to create a new filter is to
base it on a similar existing one.

Click SAVE AS.

In the New Filter Name field, enter the name of the new filter.

Click OK.

Define the mappings according to ‘Change how a filter is defined’
below.

Change how a filter is defined

1.

From the Default Filter list, select the import filter to change.

2. Click the Alphabet or Miscellaneous folder tab to display its table of
character mappings.

3. Click any of the mapping fields.

4. Enter or modify a mapping (see the Chapter 4 for format details). Use
the CONTROL key plus the arrow keys to move between mappings.

5. Repeat steps 1 through 4 until all mappings are defined. Unused
mappings must be assigned a zero.

Copy a filter

1. From the Default Filter list, select the filter to copy.

2. Click SAVE AS.

3. In the New Filter Name field, enter the name of the copy.

4. Click OK.

The copy automatically becomes the default filter. To change the
default filter to another filter, see ‘Select a default import filter’ above.

Rename a filter

1.

From the Default Filter list, select the filter to rename.
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Click SAVE As.

In the New Filter Name field, enter the new name of the filter.
Click OK.

From the Default Filter list, select the old filter.

Click DELETE.

Click YES.

No default filter is defined after a rename. To set the default filter, see
‘Select a default import filter’ above.

Remove a filter

1. From the Default Filter list, click on the filter to remove.
2. Click DELETE.
3. Click YES.
e No default filter is defined after a delete. To set the default filter, see
‘Select a default import filter’ above.
e Although deleting a filter removes it immediately from the list of
available filters, changes do not become permanent until OK is clicked.
If a filter is accidentally deleted, click CANCEL. All other changes made
during this filter setup session are also discarded.
e Native Format (KOI-8), Phonetic Unique, Transliteration, and KOI-7 are
built-in filters; they cannot be modified or deleted.
Commands
SAVE AS
Makes a copy of the default filter and assigns the copy a new name.
DELETE

Removes the default filter. A new default filter needs to be selected.

OK

Saves any changes and exits.

CANCEL
Exits without saving any changes.

HELP
Displays

help on editing import filters.

AUTO-MAP

This function is not implemented in the current version. Its intended purpose is
to determine the filter mapping automatically for unknown character sets.

96



DEFAULT FILTER

Shows the default filter automatically applied to all documents read in. The list
shows all available filters.

ALPHABET

Upper Case and Lower Case are mapping tables of all uppercase and
lowercase alphabetic characters, respectively.

MISCELLANEOQUS
Special Characters is a mapping table of all numeric characters, plus
punctuation, space, etc.

Extended Characters are mappings reserved for future expansion.

Cleanup File r Edib r

Provides a simple editor for commonly mistranslated expressions and their
corrections.

How to...

Add a new filter

1. Click ADD.

2. In the Malformed Expression field, enter the incorrect expression
exactly as it appears after translation.

3. In the Corrected Expression field, enter the properly constructed

expression.
4. Click OK.

Modify an existing filter

Select from either list the expression to modify.
Click EDIT.

Modify the malformed and corrected expressions.
Click OK.

N

Remove an existing filter

1. Select from either list the expression to remove.
2. Click DELETE.
3. Click YES.

Commands

ADD
Adds a new expression to the list.
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EDIT
Modifies the currently selected expression.

DELETE
Removes the currently selected expression.

CLOSE
Saves any changes and exits.

CANCEL
Exits without saving any changes.

HELP
Displays help on editing cleanup filters.

Post-Edit Translation

Opens the default external word processor to post-edit the current translation.
See Configure on the O ptions menu for details on how to change the default
word processor.

O ptions M enu

Translate
Translates the current document into English.

Translie rae
Converts the current document from the Cyrillic to the Latin alphabet.

How to...

Transliterate a document

1. Choose Translie rae from the O ptions menu.

Change the transliteration filter

1. Choose Configure from O ptions the menu.

2. From the Transliteration Filter list, select a new transliteration filter.
3. Click OK.

Transliterate and send an e-mail message written in Cyrillic

1. Write the e-mail message using any word processor supporting Cuyrillic
characters (Microsoft Word® 6.0 with a KOI-8 font works well).

2. Save the e-mail message as ‘Text only with line breaks.” If this is not
available, save it as plain ‘ASCII Text.’
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3. Choose O pen from the File menu.

4. Choose Translie rae from the O ptions menu.

5. Click the right mouse button on the Transliteration window. From the
pop-up menu, choose Select All.

6. Again click the right mouse button on the Transliteration window. From
the pop-up menu, choose Copy.

7. Paste the transliteration directly into the e-mail document. This
procedure varies according the e-mail and terminal software used.
Consult their user’s manuals for help.

Sum m ay Info

Displays information and performance statistics on the current abstract and the
translation system. Most statistics are available only after the current abstract
has been translated.

Filename
Shows the filename of the current abstract.

Created
Shows the time and date of the last modification to the current abstract.

Import Filter
Shows the import filter used to convert the current abstract.

Lookup Hits
Shows how many words in the current abstract were found in the lexicon.

Transfer Hits
Shows how many sentences of the current abstract were translated.

Transfer Time
Shows the total time taken to translate the current abstract.

Average Transfer Time

Shows the average time taken to translate a single sentence in the current
abstract.

Lexicon Entries
Shows the number of entries in the lexicon.

Transfer Rules
Shows the number of uncompressed transfer rules defined.

Configure
Allows default system configurations and interface preferences to be modified.
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How to...

Set the post-editor word processing package

1. In the Application Title field, enter the name of the word processor to
use as the post-editor (e.g., Microsoft Word® 6.0, Word Perfect® 5.0,
etc.).

2. In the Application Filename field, enter the full path and filename of
the word processor’s executable file.

3. In the Hot-Key Paste Sequence field, enter the string of characters
used to paste clipboard contents into the selected word processor. For
most Windows® applications, use "v .

e Control keys are indicated by +, N, and % for SHIFT, CONTROL, and ALT,
respectively. Function keys are entered in braces: {F1}, {F2}, etc.

Commands

OK
Saves any changes and exits.

CANCEL
Exits without saving any changes.

HELP
Displays help on modifying system configurations.

Operation Mode

Abstract

Sets the primary document type to abstracts. Strict error checking is enforced on
abstracts since unknown characters, misspellings, or formatting problems
prevent translation.

E-Mail
Sets the primary document type to e-mail messages. These documents are

intended to be transliterated, possibly edited, and pasted into an outgoing
e-mail document. Error checking is minimal.

E-Mail messages are expected to be in KOI-8 (Native) format.

Interface

Status Bar
Shows or hides the status bar at the bottom of the main interface screen.

Passive Help
Shows or hides the passive help text on the status bar.
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Transfer Log

Enables or disables the log of translation details. The translation process is
marginally faster when the log is disabled.

Post-Editor Configuration

Application Title
Name of the post-editor word processing software.

Application Filename
Full path and filename of the post-editor’s executable file.

Hot-Key Paste Sequence
String of hot-keys used to paste clipboard contents into the post-editor.

Transliteration Filter

Filter used to transliterate Cyrillic characters to Latin.

W ndow M enu

Transfer Details

Displays a step-by-step account of information extracted and decisions made by
the program during translation.

Cascad e

Sets all the currently open windows to the same size, then stacks them offset on
top of each other starting at the top-left corner of the workspace. The currently
active window appears on top.

Tile Horizontally

Resizes and repositions all the currently open windows so that they each occupy
the entire workspace height, but do not overlap horizontally. If only one
window is open, it occupies the entire workspace area.

Tile Vertical ly

Resizes and repositions all the currently open windows so that they each occupy
the entire workspace width, but do not overlap vertically. If only one window is
open, it occupies the entire workspace area.

Ama nge lcons

Aligns the icons of all minimized windows into a single row at the bottom of the
workspace.
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Help M enu

Contents
Brings up the table of contents of this user’s manual.

Search For Help On

Searches this user’s manual for a specific word or phrase.

About Scientific Abstract Translator
Displays general information on this program.
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Encoding Tables
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Table B-1 Character Set Mappings

Cyrillic Alphabet* Built-In Import Filters
Character | Pronunciation |Native Format® Phqnetic KOI-7 Transliteration® Ke.yboard 4
Unique Assignment
aA ar El1C1 Aa Aa Aa Aa
aA  |bat E2 C2 Bb Bb Bb Bb
+ X vat F7 D7 Vv Ww Vv Vv
¢C goose E7C7 Gg Gg Gg Gg
aA  |dog E4 C4 Dd Dd Dd Dd
aA |uet E5C5 Ee Ee Ee Ee
3£ yoke B3 A3 YO yo #$ Jojo {1
60O  |pleasure F6 D6 ZH zh Vv Zh zh +l
ay  |zero FA DA Zz Zz Zz Zz
éE tree E9 C9 li li li I
86E  |boy EA CA Jj Jj Jj Jj
8E kangaroo EB CB Kk Kk Kk Kk
il ball ECCC L1 Ll LI Ll
il monkey ED CD Mm Mm Mm Mm
il north EE CE Nn Nn Nn Nn
il open/QOctober EF CF Oo Oo Oo Oo
8P  |pencil FO DO Pp Pp Pp Pp
00  |tust’ F2 D2 Rr Rr Rr Rr
60 |[circle F3 D3 Ss Ss Ss Ss
606 |town F4 D4 Tt Tt Tt Tt
80  |stool F5 D5 Uu Uu Uu Uu
a/fF |fish E6 C6 Ff Ff Ff Ff
@E  |hockey® E8 C8 KH kh Hh X x X x
aA  |cats E3C3 TZ tz Cc Tsts Ss
bp |chicken FE DE CH ch A~ Ch ch Hh
a0 (fish FB DB SH sh [{ Shsh Ww
yY  [|fresh-cheese FD DD SHCH shch 1} Shch shch Qq
% R no sound’ FF DF S " e "
aU  |chopsuey” F9 D9 Yy Yy Yy Yy
[2.1%] no sound’ F8 DS K X x " :
aU |l FC DC EH eh \ Ee _
aA  |unit EO CO YU yu @" Juju + =
AN |vacht F1D1 YA ya Qgq Jaja [\

! Non-alphabetic characters generally need no conversion table.
% Hexidecimal representation of the KOI-8 font mapping.
3 Serves as the default export filter for transliteration.
* Non-standard keyboard layout.
5 Rolled or trilled as a Scot would.
© Coughed mildly from the back of the throat.
7 a) Enhances the sound of the preceding letter.
b) Capital forms are used only in titles.
8 Uttered quickly as a sea lion would.
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Table B-2 Part of Speech Encoding

Part of Speech

Primary Attributes

Secondary Attributes

Code

Description

Code’

Description

Code’

Description

Noun, inanimate
Noun, animate

[

Masculine
Feminine
Neuter
Plural

Demands genitive
Demands dative
Demands instrumental

Pronoun, personal

1st person, singular

2nd person, singular

3rd person, singular, masculine
3rd person, singular, feminine
3rd person, singular, neuter
1st person, plural

2nd person, plural

3rd person, plural

Pronoun, possessive

Declinable (Part of Speech Code 8, Primary Attribute 1)
3rd person, singular, masculine or neuter, indeclinable
3rd person, singular, feminine, indeclinable

3rd person, plural, indeclinable

Pronoun, indefinite

QW =B WON H00 OOl W =W

Masculine

Neuter

Pronoun, relative

~

Pronoun, demonstrative

Verb

Main

Auxiliary
Imperfective
Perfective
Non-reflexive
Reflexive, active
Reflexive, passive

Indeterminate (left-column verb of locomotion)
Determinate (middle-column verb of locomotion)

o A~ N

Demands nominative
Demands genitive
Demands dative
Demands accusative
Demands instrumental




Table B-2 Part of Speech Encoding, Continued

Part of Speech Primary Attributes Secondary Attributes
Code Description Code’ Description Code’ Description
9  |Adjective 1 |Normal, long form 1 |Demands genitive
2 |Normal, short form 2 |Demands dative
3 |Comparative 4  |Demands instrumental
4 |Superlative (simple)
10 |Adverb 1 |Normal Demands genitive
2 |Comparative Demands dative
3 |Superlative Demands instrumental

901

1
2
4
11 |Preposition 1 |Demands genitive
2 |Demands dative
4  |Demands accusative
8 |Demands instrumental

16 |Demands prepositional

12  |Interrogative Masculine
Neuter
Indeclinable

13 |Interjection or Emphatic particle Retain
Ignore

14

Verbal adverb

0B DN HDND KR WD

=
o)}

Non-reflexive
Reflexive, active
Reflexive, passive
Imperfective
Perfective

[o /B =N N I

—_
()

Demands nominative
Demands genitive
Demands dative
Demands accusative
Demands instrumental
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Table B-2 Part of Speech Encoding, Continued

Part of Speech Primary Attributes Secondary Attributes
Code Description Code’ Description Code’ Description
15 |Verbal adjective 1 |Non-reflexive 1 |Demands nominative
2 |Reflexive, active 2  |Demands genitive
4 |Reflexive, passive 4 |Demands dative
8  |Present active 8 |Demands accusative
16 |Present passive 16 |Demands instrumental
32 |Past active
64 |Past passive
128 |Imperfective
256 |Perfective
16 |Conjunction
17 |Fixed expression

" Combinations within a block are represented by summing the applicable codes.




Table B-3 Transfer Attribute Encoding

Category Hex Code’ Description Example
Source Associations 1 Person
2 Place
4 Thing
8 Animal
10 Figurative or Idiomatic
Target Articles 20 None
40 A
80 An
1000 The
Target Plurals 200 Plural same or not used Species O Species
300 Append 's' Dog 00 Dogs
400 Append 'es' Dish O Dishes
500 Drop last letter; append 'ies' Party 0 Parties
600 Drop last letter; append 'ves' Leaf O Leaves
700 Drop last 2 letters; append 'ves' Knife O Knives
800 Drop last 2 letters; append 'a' Criterion O Criteria
900 Drop last 2 letters; append '’ Alumnus O Alumni
AQ0 Drop last 2 letters; append 'en' Woman 00 Women
B0O Drop last 4 letters; append 'ice' Mouse O Mice
C00 Drop last 4 letters; append 'eese’ |Goose [ Geese

" Combinations are represented by summing the applicable codes.

108




60T

Table B-4 Target Verb Encoding

Part of Primary
Part of Speech Type Speech Code | Attribute Code’ Encoding Scheme
Verb Imperfective, 8 20 Present Indicative 2nd Person ¢ Present Indicative 3rd Person *
non-reflexive Imperfect Indicative * Progressive * Past Participle
Perfective, 8 24 Present Indicative 2nd Person ¢ Imperfect Indicative * Past Participle
non-reflexive
Active Reflexive 8 33 Present Indicative 2nd Person * Present Indicative 3rd Person ¢
Imperfect Indicative * Progressive * Past Participle
Passive Reflexive 8 65 Past Participle
Verbal Adverb Non-reflexive 14 1 Progressive * Past Participle
Active Reflexive 14 2 Progressive ® Past Participle
Passive Reflexive 14 4 Past Participle
Verbal Adjective | Non-reflexive 15 1 Present Indicative 2nd Person ¢ Present Indicative 3rd Person *
Imperfect Indicative * Progressive ¢ Past Participle
Active Reflexive 15 2 Present Indicative 2nd Person ¢ Present Indicative 3rd Person ¢
Imperfect Indicative * Progressive * Past Participle
Passive Reflexive 15 4 Past Participle

T Bitwise logical OR.
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Table B-5 Target Verb Constructions

Part of Speech Type Form Aspect Transfer Expressi()nJf
Verb Any Infinitive Any 'to' + Present Indicative 2nd Person
Non-reflexive Present Imperfective a) {'am'|'is'|'are'} + Progressive
b) {'has'|'have'} + 'been' + Progressive
c) {Present Indicative 2nd Person | Present Indicative 3rd Person}
Indeterminate | {Present Indicative 2nd Person | Present Indicative 3rd Person}
Determinate {'am'|'is'|'are'} + Progressive
Past Imperfective {'was'|'were'} + Progressive
Indeterminate |Imperfective Indicative
Determinate {'was'|'were'} + Progressive
Perfective a) {'has'|'have'} + Past Participle
b) Imperfect Indicative
Future Imperfective or |a) 'will be' + Progressive
Indeterminate |b) 'will' + Present Indicative 2nd Person
Determinate 'will be' + Progressive
Perfective 'will' + Present Indicative 2nd Person
Active Reflexive |Present Imperfective a) {'am'|'is'|'are'} + Progressive
b) {'has'|'have'} + 'been' Progressive
c) {Present Indicative 2nd Person | Present Indicative 3rd Person}
Past Imperfective {'was'|'were'} + Progressive
Perfective a) {'has'|'have'} + Past Participle
b) Imperfect Indicative
Future Imperfective a) 'will be' + Progressive
b) 'will' + Present Indicative 2nd Person
Perfective 'will' + Present Indicative 2nd Person
Passive Reflexive | Present Imperfective or |a) {'am'|'is'|'are'} + Past Participle
Determinate b) {'am'|'is'|'are'} + 'being' + Past Participle
Past Imperfective or |a) {'was'|'were'} + Past Participle
Determinate b) {'was'|'were'} + 'being' + Past Participle
Perfective {'was'|'were'} + Past Participle
Future Imperfective or |'will be' + Past Participle

Perfective
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Table B-5 Target Verb Constructions, Continued

Part of Speech Type Form Aspect Transfer ExpressionT
Verbal Adverb Non-reflexive Simultaneous Imperfective 'while' + Progressive
Sequential Imperfective 'having been' + Progressive
Perfective 'having' + Past Participle
Active Reflexive |Simultaneous Imperfective 'while' + Progressive
Sequential Imperfective 'having been' + Progressive
Perfective 'having' + Past Participle
Passive Reflexive |Simultaneous Imperfective 'while being' + Past Participle
Sequential Imperfective or |'having been' + Past Participle
Perfective
Verbal Adjective  |Non-reflexive Present Active  |Imperfective a) Progressive
b) {'which'|'who'|'whom'} + {'is'|'are'} + Progressive
c) {'which'|'who'|'whom'} + {'has'|'have'} + 'been' + Progessive
d) {'which'|'who'|'whom'} + {Present Indicative 2nd Person | Present Indicative 3rd Person}
Past Active Imperfective {'which'|'who'|'whom'} + {'was'|'were'} + Progressive
Perfective a) {'which'|'who'|'whom'} + Imperfect Indicative
b) {'which'|'who'|'whom'} + {'has'|'have'} + Past Participle
Active Reflexive |Present Active |Imperfective a) Progressive
b) {'which'|'who'|'whom'} + {'is'|'are'} + Progressive
c) {'which'|'who'|'whom'} + {'has'|'have'} + 'been' + Progessive
d) {'which'|'who'|'whom'} + {Present Indicative 2nd Person|Present Indicative 3rd Person}
Past Active Imperfective {'which'|'who'|'whom'} + {'was'|'were'} + Progressive
Perfective a) {'which'|'who'|'whom'} + Imperfect Indicative
b) {'which'|'who'|'whom'} + {'has'|'have'} + Past Participle
Passive Reflexive |Present Active  |Imperfective {'which'|'who'} + {'is'|'are'} + 'being' + Past Participle
Past Active Imperfective {'which'|'who'} + {'was'|'were'} + 'being' + Past Participle
Perfective {'which'|'who'} + {'was'|'were'} + Past Participle
Passive Present Passive |Imperfective a) being' + Past Participle
b) {'which'|'who'} + {'is'|'are'} + 'being' + Past Participle
Past Passive Imperfective a) 'being' + Past Participle
b) {'which'|'who'} + {'was'|'were'} + 'being' + Past Participle
Perfective a) Past Participle

b) {'which'|'who'} + {'was'|'were'} + Past Participle
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Table B-5 Target Verb Constructions, Continued

Part of Speech Type Form Aspect Transfer ExpressionT
Relative Pronoun |Non-reflexive Present Imperfective a) Progressive
b) {'which'|'who'|'whom'} + {'am'|'is'|'are'} + Progressive
c) {'which'|'who'|'whom'} + {'has'|'have'} + 'been' + Progressive
d) {'which'|'who'|'whom'} + {Present Indicative 2nd Person | Present Indicative 3rd Person}
Indeterminate | {'which'|'who'|'whom'} + {Present Indicative 2nd Person | Present Indicative 3rd Person}
Determinate {'which'|'who'|'whom'} + {'am'|'is'|'are'} + Progressive
Past Imperfective {'which'|'who'|'whom'} + {'was'|'were'} + Progressive
Indeterminate  |{'which'|'who'|'whom'} + Imperfective Indicative
Determinate {'which'|'who'|'whom'} + {'was'|'were'} + Progressive
Perfective a) {'which'|'who'|'whom'} + {'has'|'have'} + Past Participle
b) {'which'|'who'|'whom'} + Imperfect Indicative
Future Imperfective or |a) {'which'|'who'|'whom'} + 'will be' + Progressive
Indeterminate |b) {'which'|'who'|'whom'} + 'will' + Present Indicative 2nd Person
Determinate {'which'|'who'|'whom'} + 'will be' + Progressive
Perfective {'which'|'who'|'whom'} + 'will' + Present Indicative 2nd Person
Active Reflexive |Present Imperfective a) {'which'|'who'|'whom'} + {'am'|'is'|'are'} + Progressive
b) {'which'|'who'|'whom'} + {'has'|'have'} + 'been' Progressive
c) {'which'|'who'|'whom'} + {Present Indicative 2nd Person | Present Indicative 3rd Person}
Past Imperfective {'which'|'who'|'whom'} + {'was'|'were'} + Progressive
Perfective a) {'which'|'who'|'whom'} + {'has'|'have'} + Past Participle
b) {'which'|'who'|'whom'} + Imperfect Indicative
Future Imperfective a) {'which'|'who'|'whom'} + 'will be' + Progressive
b) {'which'|'who'|'whom'} + 'will' + Present Indicative 2nd Person
Perfective {'which'|'who'|'whom'} + 'will' + Present Indicative 2nd Person
Passive Reflexive |Present Imperfective or |a) {'which'|'who'} + {'am'|'is'|'are'} + Past Participle
Determinate b) {'which'|'who'} + {'am'|'is'|'are'} + 'being' + Past Participle
Past Imperfective or |a) {'which'|'who'} + {'was'|'were'} + Past Participle
Determinate b) {'which'|'who'} + {'was'|'were'} + 'being' + Past Participle
Perfective {'which'|'who'} + {'was'|'were'} + Past Participle
Future Imperfective or |{'which'|'who'} + 'will be' + Past Participle
Perfective

 Where more than one verbal construction is possible, each has a slightly different connotation.
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Table B-6 Lexicon Record Structures

Part of Speech Field 1 Field 2} Field 3 Field 4 Field 5 Field 6 Field 7 Field 8
Noun Stem 1,2 Target Noun Pattern Code Primary Secondary Transfer Disambiguation
Attribute Code  |Attribute Code  |Attribute Code  |Expression
Pronoun, personal Stem 3 Target Pronoun Pattern Code Primary Disambiguation
Attribute Code Expression
Pronoun, possessive Stem 4 Target Pronoun Pattern Code Primary Disambiguation
Attribute Code Expression
Pronoun, indefinite Stem 5 Target Pronoun Pattern Code Primary Disambiguation
Attribute Code Expression
Pronoun, relative Stem Target Pronoun Pattern Code
Pronoun, demonstrative Stem 7 Target Pronoun Pattern Code
Verb Stem 8 Target Verb Encodingz Pattern Code Primary Secondary Disambiguation
Attribute Code  |Attribute Code Expression
Adjective Stem 9 Target Adjective Pattern Code Primary Secondary Disambiguation
Attribute Code  |Attribute Code Expression
Adverb Full Entry 10 Target Adverb Primary Disambiguation
Attribute Code Expression
Preposition Full Entry 11 Target Preposition Secondary Disambiguation
Attribute Code Expression
Interrogative Stem 12 Target Interrogative Pattern Code Primary Disambiguation
Attribute Code Expression
Emphatic Particle or Full Entry 13 Target Particle Primary Disambiguation
Interrogative Attribute Code Expression
Participle, verbal adverb Stem 14 Target Verb Encodingz Pattern Code Primary Secondary Disambiguation
Attribute Code  |Attribute Code Expression
Participle, verbal adjective Stem 15 Target Verb Encodingz Pattern Code Primary Secondary Disambiguation
Attribute Code  |Attribute Code Expression
Conjunction Full Entry 16 Target Conjunction
Fixed Expression Full Entry 17 Target Expression Disambiguation

Expression

! Part of speech codes from Table B-2.
2 See Table B-4 for encoding scheme.




Table B-7 Disambiguation Parameters

Parameter Search Type
" Literal string
<> Association
[1] Symbolic constant

Table B-8 Disambiguation Operators

Operator Function
& AND
| OR
% XOR
~ NOT

Table B-9 Transfer Rule Operators

Operator Translation Type
\Y% Verb
A Article
N Noun
dJ Verbal Adjective
D Verbal Adverb
% Straight replacement
~ Ignore term
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Table B-10 Symbolic Constants

Part of Speech Attribute Number | Gender Conjugation Part of Speech Role Symbol’
Noun Singular |Masculine Nominative NO N M *
Genitive NO_G M *
Dative NO D M *
Accusative NO A M *
Instrumental NO I M *
Prepositional NO P M *
Locative NO L M *
Feminine Nominative NO N F_*
Genitive NO G F _*
Dative NO D F_*
Accusative NO A F *
Instrumental NO I F *
Prepositional NO P F *
Neuter Nominative NO N N _*
Genitive NO G N *
Dative NO D N *
Accusative NO A N *
Instrumental NO I N *
Prepositional NO P N *
Plural Any Nominative NO N P _*
Genitive NO G P_*
Dative NO D P_*
Accusative NO A P *
Instrumental NO I P *
Prepositional NO P P _*
Pronoun Personal Singular |Any 1st person Nominative PP N 1 S
Genitive PP G 1 S
Dative PP D 1 S
Accusative PP A 1S
Instrumental PP I 1S
Prepositional PP P 1S
2nd person Nominative PP N 2 S
Genitive PP G 2 S
Dative PP D 2 S
Accusative PP A 2 S
Instrumental PP I 2 S
Prepositional PP P 2 S
Masculine |3rd person Nominative PP N 3 M
Genitive PP G 3 M
Dative PP D 3 M
Accusative PP A 3 M
Instrumental PP I 3 M
Prepositional PP P 3 M
Feminine |3rd person Nominative PP N 3 F
Genitive PP G 3 F
Dative PP D 3 F
Accusative PP A 3 F
Instrumental PP I 3 F
Prepositional PP P 3 F
Neuter. 3rd person Nominative PP N 3 N
116 Genitive PP G_3 N
Dative PP D 3 N
Accusative PP A 3 N
Instrumental PP I 3 N
Prepositional PP P3N




Table B-10 Symbolic Constants, Continued

Part of Speech Attribute Number | Gender Conjugation Part of Speech Role Symbol'
Plural Any 1st person Nominative PP N 1 P
Genitive PP G 1 P
Dative PP D 1 P
Accusative PP A 1P
Instrumental PP I 1P
Prepositional PP P 1P
2nd person Nominative PP N 2 P
Genitive PP G 2 P
Dative PP D 2 P
Accusative PP A 2P
Instrumental PP I 2 P
Prepositional PP P 2 P
3rd person Nominative PP N 3 P
Genitive PP G 3 P
Dative PP D 3 P
Accusative PP A 3P
Instrumental PP I 3 P
Prepositional PP P 3 P
Possessive Any Any Any Declinable - see Adjective, normal
Singular |[Masculine |3rd person Indeclinable PO_X B
Neuter 3rd person PO X B
Feminine |3rd person PO X F
Plural Any 3rd person PO X P
Indefinite Masculine Nominative NO N MO
Genitive NO G M 0
Dative NO D M 0
Accusative NO A MO
Instrumental NO I MO
Prepositional NO P M 0
Neuter Nominative NO N N 0
Genitive NO G N 0
Dative NO D N 0
Accusative NO A N O
Instrumental NO_ I N O
Prepositional NO_ P N 0O
Relative Singular |Masculine Nominative PR N M
Genitive PR G M
Dative PR D M
Accusative Animate PR 1 M
Accusative Inanimate PR 2 M
Instrumental PR I M
Prepositional PR P M
Feminine Nominative PR N F
Genitive PR G_F
Dative PR D F
Accusative Animate PR A F
Accusative Inanimate PR A F
Instrumental PR I F
Prepositional PR P F
Neuter] 17 Nominative PR N N
Genitive PR G N
Dative PR D N
Accusative Animate PR A N
Accusative Inanimate PR A N




Table B-10 Symbolic Constants, Continued

Part of Speech Attribute Number | Gender Conjugation Part of Speech Role Symbol'
Instrumental PR I N
Prepositional PR P N
Plural Any Nominative PR N P
Genitive PR G_P
Dative PR D P
Accusative Animate PR 1 P
Accusative Inanimate PR 2 P
Instrumental PR I P
Prepositional PR P P
Demonstrative see Adjective, normal
Verb Active Infinitive VB I_*
Singular |[Any 1st Person VB 1 S_*
2nd Person VB 2 S_*
3rd Person VB_3_S_*
Imperative VB_3 K *
Masculine  |Past VB_P M *
Feminine VB P F *
Neuter VB P N _*
Plural Any 1st Person Normal VB 1 P *
Imperative VB 1 K *
2nd Person Normal VB 2 P *
Imperative VB 2 K *
3rd Person VB_3_P_*
Past VB P P *
Auxiliary Infinitive VA I *
Singular |[Any 1st Person VA 1 s *
2nd Person VA 2 s *
3rd Person VA 3 S *
Imperative VA 3 K *
Masculine |Past VA P M *
Feminine VA P F *
Neuter VA P N *
Plural Any 1st Person Normal VA 1 P *
Imperative VA 1 K *
2nd Person Normal VA 2 P _*
Imperative VA 2 K *
3rd Person VA 3 P *
Past VA P P *
Adjective Normal Singular |Masculine Nominative AJ N M *
Nominative, short form |[AJ_S M *
Genitive AJ G M *
Dative AJ D M *
Accusative Animate AJ 1 M *
Accusative Inanimate AJ 2 M *
Instrumental AJ I M *
Prepositional AJ P M *
Feminine Nominative AJ N F *
Nominative, short form |AJ_S F_*
Genitive AJ G F *
118 Dative AJ D F *
Accusative Animate AJ A F *
Accusative Inanimate AJ A F *
Instrumental AJ I F *
Prepositional AJ P F *




Table B-10 Symbolic Constants, Continued

Part of Speech Attribute Number | Gender Conjugation Part of Speech Role Symbol'
Neuter Nominative AJ N N *
Nominative, short form |AJ_S N *
Genitive AJ G N _*
Dative AJ D _N_*
Accusative Animate AJ A N *
Accusative Inanimate AJ A N *
Instrumental AJ I N *
Prepositional AJ P N *
Plural Any Nominative AJ N P *
Nominative, short form |AJ_S P_*
Genitive AJ G P_*
Dative AJ D P _*
Accusative Animate AJ 1 P *
Accusative Inanimate AJ 2 P_*
Instrumental AJ I P *
Prepositional AJ P P *
Comparative AJ C
Superlative see Adjective, normal
Adverb Normal AV_N_*
Comparative AV C
Superlative AV_S
Preposition Genitive EP_G
Dative EP D
Accusative EP_A
Instrumental EP_I
Prepositional EP_P
Interrogative Nominative IN N
Genitive IN G
Dative IN D
Accusative IN A
Instrumental IN I
Prepositional IN P
Verbal Adverb Simultaneous VV_S_*
Sequential VV_Q *
Verbal Adjective Present Active  |Singular |Masculine Nominative VJ_PA N M *
Genitive VJ_PA G M *
Dative VJ_PA D M *
Accusative Animate VJ_PA 1 M *
Accusative Inanimate VJ_PA 2 M *
Instrumental VJ_PA I M *
Prepositional VJ_PA P M *
Feminine Nominative VJ PA N F *
Genitive VJ_PA G F *
Dative VJ_PA D _F *
Accusative Animate VJ_PA A F_*
Accusative Inanimate VJ_PA A F *
Instrumental VJ_ PA I F *
Prepositional VJ_PA P F *
Neuter Nominative VJ_PA N N *
119 Genitive VJ_PA G N_*
Dative VJ_PA D N *

Accusative Animate
Accusative Inanimate

Instrumental

VJ_PA A N *
VJ_PA A N *
VJ_PA_I_N_*




Table B-10 Symbolic Constants, Continued

Part of Speech Attribute Number | Gender Conjugation Part of Speech Role Symbol'
Prepositional VJ_PA P N *
Plural Any Nominative VJ_PA N P *
Genitive VJ_PA G_P_*
Dative VJ_PA D P_*
Accusative Animate VJ_PA 1 P *
Accusative Inanimate VJ_PA 2 P *
Instrumental VJ PA I P *
Prepositional VJ PA P P *
Present Passive |Singular |Masculine Nominative VJ PP N M *
Genitive VJ_ PP G M *
Dative VJ_ PP D M *
Accusative Animate VJ_PP_1 M *
Accusative Inanimate VJ_PP 2 M *
Instrumental VJ PP I M *
Prepositional VJ_PP P M *
Feminine Nominative VJ_PP N F *
Genitive VJ PP G F *
Dative VJ PP D F _*
Accusative Animate VJ_ PP A F *
Accusative Inanimate VJ PP A F *
Instrumental VJ PP I F *
Prepositional VJ_PP P F *
Neuter Nominative VJ_PP_ N N_*
Genitive VJ_PP G N_*
Dative VJ PP D N_*
Accusative Animate VJ_PP A N *
Accusative Inanimate VJ_PP A N *
Instrumental VJ PP I N *
Prepositional VJ_ PP P N *
Plural Any Nominative VJ PP N P *
Genitive VJ_ PP G P *
Dative VJ_ PP D P *
Accusative Animate VJ_PP_1 P *
Accusative Inanimate VJ_PP 2 P _*
Instrumental VJ_ PP I P *
Prepositional VJ_PP P P *
Past Active Singular |Masculine Nominative VJ_ AR N M *
Genitive VJ AR G M *
Dative VJ_AA D M *
Accusative Animate VJ_AA 1 M *
Accusative Inanimate VJ AA 2 M *
Instrumental VJ AA I M *
Prepositional VJ AA P M *
Feminine Nominative VJ_AA N F *
Genitive VJ_AA G_F_*
Dative VJ_AA D F_*
Accusative Animate VJ AR A F *
Accusative Inanimate VJ_ AA A F *
Instrumental VJ AR I F *
120 Prepositional VJ AR P F *
Neuter Nominative VJ_AA N N _*
Genitive VJ AA G N *
Dative VJ AA D N *

Accusative Animate

VI _AA A N *




Table B-10 Symbolic Constants, Continued

Part of Speech Attribute Number | Gender Conjugation Part of Speech Role Symbol'
Accusative Inanimate VJ_ AR A N *
Instrumental VJ_ AA I N *
Prepositional VJ_AA P N *
Plural ~ |Any Nominative VJ_AA N P *
Genitive VJ_AA G_P_*
Dative VJ_ AA D P *
Accusative Animate VJ AA 1 P *
Accusative Inanimate VJ_AA 2 P *
Instrumental VJ AA I P *
Prepositional VJ AA P P *
Past Passive Singular [Masculine Nominative VJ AP N M *
Nominative, short | VJ_AP S M *
Nominative, short II AJ S M
Genitive VJ_AP G M *
Dative VJ AP D M *
Accusative Animate VJ_ AP 1 M *
Accusative Inanimate VJ_ AP 2 M *
Instrumental VJ AP I M *
Prepositional VJ AP P M *
Feminine Nominative VJ AP N F *
Nominative, short | VJ AP S F *
Nominative, short II AJ S F
Genitive VJ_AP G_F *
Dative VJ_AP D_F *
Accusative Animate VJ AP A F *
Accusative Inanimate VJ AP A F *
Instrumental VJ AP I F *
Prepositional VJ AP P F *
Neuter Nominative VJ_AP N N _*
Nominative, short I VJ AP S N _*
Nominative, short II AJ S N
Genitive VJ AP G N *
Dative VJ_AP D N *
Accusative Animate VJ_AP A N_*
Accusative Inanimate VJ_AP A N_*
Instrumental VJ AP I N *
Prepositional VJ_AP P N _*
Plural  |Any Nominative VJ_ AP N P *

Nominative, short |
Nominative, short II
Genitive

Dative

Accusative Animate
Accusative Inanimate
Instrumental

Prepositional

VJ_AP_S_P_*
AJ S_P

VJ_AP G _P_*
VJ_AP D P_*
VJ AP 1 P _*
VJ_AP 2 P_*
VJ_AP_I_P_*
VJ_AP P P_*

Interjection 1J
Emphatic Particle iJ
Conjunction cJ
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Table B-10 Symbolic Constants, Continued

" Due to space restrictions, the following cases demanded by the given part of speech are not listed above
with their respective entries. Any of these six symbols can replace an asterisk.

Government Symbol

None 0
Nominative
Genitive
Dative
Accusative

H P O @ 2

Instrumental
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APPENDIX C

Inflection Patterns
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Table C-1 Hard Masculine Noun Patterns

Pattern 1 Pattern 2 Pattern 3 Pattern 4 Pattern 5
Singular Nominative |mon YIron nén rnas aec
Genitive rnosa yria npOa rrasa jieca
Dative ony yIny Oy rnasy necy
Accusative [oJI yIroJl érn, rrfas iec
Instrumental |morom yT'JIOM IO OM I'Jla30M JlIeCcoM
Prepositional |r1orne yrie npoe riase niece
Locative IONny yI'ny Oy ruasy necy
Plural Nominative [morns YT JIE T OB rnasa neca
Genitive I[1OJIOB YI'JIOB JIEOOB a3 JIECOB
Dative rnosiaM yraM IbOaM riasam lecam
Accusative [IOJIE YT JIEH J1BOE rnasa leca
Instrumental |nmonamm yramm TIbOaMU rilaszaMmM  J1ecaMm
Prepositional |monax yrnax NIbpOax rjasax Jlecax
Pattern 6 Pattern 7 Pattern 8 Pattern 9 Pattern 10
Singular Nominative |cTon PEHOK 6patT Bpau OOKTOP
Genitive cTona PBIHKA 6paTa Bpaua OoxTopa
Dative CTOIY DPBIHKY bpaty Bpauy OOKTOPY
Accusative CTOII PHHOK 6paTa Bpaua OoxTopa
Instrumental |cTonom DPBIHKOM 6paTtom BpauoM OOKTOPOM
Prepositional |cTone PHIHKE 6pate Bpaue OOKTOpe
Plural Nominative [cTors PHHKU 6paTbsa Bpaum ooxTopa
Genitive CTOJIOB PHIHKOB 6paTbeB Bpauen OOKTOPOB
Dative CcTOJlaM PHIHKaM fpaTbeAM BpaudaM OOKTOpaM
Accusative CTOJIH PBIHKU 6paTbeB Bpauen OOKTOPOB
Instrumental |cTonamm PHIHKaMM OpaTbAMM BpauaMy LOOKTopaMu
Prepositional |cTornax PHIHKAX 6paTbAXx Bpauax OOKTOpax
Pattern 11 Pattern 12 Pattern 13 Pattern 14 Pattern 15
Singular Nominative |Opyr oTery TUC VHIIOK PUMIAHMH
Genitive opyra oTLa TUIPa MHO0KAa PUMIIAHMHA
Dative Opyry oTny TUTPY MHOOKY PUMIIAHVHY
Accusative opyra oTLa TUIPa MHO0KAa PUMIIAHMHA
Instrumental |opyrom OTILIOM TUTPOM VMHOOKOM  DPUMIIAHMHOM
Prepositional |opyre oTle TUrpe MHOOK e PUMIIAHMHE
Plural  Nominative OpY3bdA OTLIE TUTPEL VIHOIOKU pPUIMIIAHE
Genitive opys3en OTLIOB TUTPOB MHOOKOB  PUMIIAH
Dative OPY3bAM oTLam TUTPaM MHO©OKAM  PUMIIAHAaM
Accusative opyzen OTLIOB TUTPOB MHOOKOB  PUMIIAH
Instrumental |oDpy3baAMM  oTLaMm TUIPaMM  MHOOKaMM PUMIIAHAMU
Prepositional |opy3bax oTHax TUTPaxX MHOOKAX  PUMIIAHAX
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Table C-1 Hard Masculine Noun Patterns, Continued

Pattern 16 Pattern 17 Pattern 18 Pattern 19 Pattern 20
Singular Nominative |cBH MY KOBEp MEIIOHOK  TEeNIEHOK
Genitive CHHa My¥Xa KOoBpa MBIIIOHK a TenéHka
Dative CHIHY MY¥XY KOBpPY MBIIOHKY  TeJIéHKY
Accusative CEIHA My¥a KOBE&p MBIIIOHK & TernéHka
Instrumental |crHOM MY¥XeM KOBpPOM MBIIOHKOM TeJIEHKOM
Prepositional |criHe MY¥e KOBpe MEIIOHK € TennéHke
Plural Nominative |CHHOBLSA MY¥Xbs KOBPEL MEIIIa Ta TernATa
Genitive CHHOBEN MY¥Xen KOBPOB MEIa T TEeNAT
Dative CHHOBBAM  MYXBbAM KoBpam MHIIATaM  TenATaM
Accusative CHIHOBEU MYXel KOBPEI MEIIIa T TeNnAT
Instrumental |CHHOBBLAMM MYXBAMM  KOBpaMM  MHMATaMU TeJfaTaMUu
Prepositional |CHHOBBAX MY¥bAX KOoBpax MEBIIIa Tax TenAaTrax
Pattern 217 Pattern 22 Pattern 23 Pattern 24 Pattern 25
Singular Nominative [uenoBexk cCTyn MTOK Beuep Danuxka
Genitive yesioBeka cTyIa mToXa Beuepa HaHnka
Dative JesioBeKy CTYIy MTOKY Beuepy aHuKy
Accusative yersioBeka CTYIl mTOoXK Beuep DaHnka
Instrumental |uenoBekoM CTYJIOM MTOKOM BeuepoM [laHMKOM
Prepositional |uenoBexe cTyIie mToKe Beuepe auuke
Plural  Nominative CTYNbA MTOXMU Beuepa Oanukm
Genitive uesioBeK CTYJIE€B ITOKOB BeuepoB [aHMKOB
Dative CTYJIBEAM  ITOKaM BeuepaM [laHMKAaM
Accusative CTYJbSA MTOKNU Beuepa [IaHMKOB
Instrumental CTYJBAMM MTOKaMM  BeuepaMu [aHMKaAMM
Prepositional CTYJIBAX  mToKax Beuepax [HaHMKax

" Plural forms except the genitive after numbers are rendered by iA A E (Pattern 112)

Pattern 26"
Singular Nominative [|XeHTYDY
Genitive KEeHT'YPY
Dative KeHI'YPY
Accusative KEeHT'YpY
Instrumental |xeHTYpPY
Prepositional |KeHT'ypY
Plural Nominative |xeHTYpYy
Genitive KEeHT'YPY
Dative KeHI'YPY
Accusative KEeHTYpY
Instrumental |xeHTYpPY
Prepositional |KeHT'ypY
" Indeclinable
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Table C-2 Soft Masculine Noun Patterns

Pattern 30 Pattern 31 Pattern 32 Pattern 33 Pattern 34
Singular Nominative |xpalt OOXOb Myzen KUIIEL OEeHb
Genitive Xpas OOXIOs Mys3es KWUJIA OoHA
Dative Kpamo LOXIOIO MY 3€I0 KMo LIHIO
Accusative Kpan OO¥XIOb My3en KUJIb OEeHb
Instrumental |[xpaem OOXOEM My3eeM KUjieM OHEM
Prepositional |xpae OOXOe My3ee Kusie oHe
Locative Kpamo
Plural Nominative |xpamn OOXOM Myzeu KU OHU
Genitive Kpaés OOXOen My3eeB Kuremn OoHeml
Dative KpasaM LOOXIOAM My 3efAaM KUIIAM OHAM
Accusative Kpau LOOXOU My3en KUTIN OHU
Instrumental |xpasamu OOXOAMM My 3eAMU KUIIAMN OHAMU
Prepositional |kpasax OOXOAX My3esax KUTIAX OHAX
Pattern 35 Pattern 36 Pattern 37 Pattern 38 Pattern 39
Singular Nominative OVTHb Xamersb COCThb reponm YL OJlb
Genitive noyTu Kamss roCcTs reposa yIrinda
Dative nyTum K aIllJIo 'OCTIO repom Y IO
Accusative noyThb Kamenb rocrsa reposda yIr'oJb
Instrumental |[nyTém Kamrem rocrem repoem yriem
Prepositional |y Tum Kamnm rocre repoe yI'
Plural Nominative |myTwy Kaunm rocTu repou NanbaeZi
Genitive nyTen Kamrien rocrem repoes yrnem
Dative Ny TAM KamsaMm roCTAM reposam yIIIAM
Accusative nyTu Kamnm rocrem repoes yIrnm
Instrumental |y TamMm KamiAaMu roCTAMU reposaMm YIIIAMU
Prepositional |y Tax Kamrax roCTAX repoax YIIIAaX
Pattern 40
Singular Nominative |cyObsa
Genitive (€)% 182Y7:
Dative cynobe
Accusative CyObo
Instrumental |cynbém
Prepositional |cynbe
Plural Nominative |cynbu
Genitive cynoben
Dative CyObAM
Accusative cynobeun
Instrumental |cynbsamMm
Prepositional |cynbsax
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Table C-3

Hard Feminine Noun Patterns

Pattern 50 Pattern 51 Pattern 52 Pattern 53 Pattern 54
Singular Nominative raseTa mTaHra MaMa cobaka Xomka
Genitive raseTH MTaHT'U MaMEl cobaxkmu KOIWIKM
Dative raserTe mTaHre MaMme cobaxe xomxe
Accusative rasetTy WTaHTy Mamy cobaky KOWIKY
Instrumental |razeTom mMTaHT oM MaMom cobaxon KOIIKOM
Prepositional |razetre mTaHre MaMme cobaxe xomxe
Plural Nominative |razeTs WTaHT'U MaMEL cobaxu K OIK M
Genitive rasetr MTaHr MaM cobak Koumex
Dative razeTaM mTaHTaM MaMaM cobaxam xomxaM
Accusative raseTH WTaHT'U MaM cobax Xomek
Instrumental |razeTamMm mWTaHraMM  MaMaMwy cobakaMM KOMmMKaMu
Prepositional |razeTtax mTaHr'ax MamMax cobakax xomKax
Pattern 55 Pattern 56 Pattern 57 Pattern 58 Pattern 59
Singular Nominative |cecTpa KeHa Touka Oookynka mexa
Genitive CeCTpH EHEH TOUKMU [IOKYIIKM mexu
Dative cecTpe KeHe Touxe IIOKyIKe mexe
Accusative cecTpy XeHy TOUKY [IOKYIIKY méxKy
Instrumental |cecTpon KeHoM TOUKoOM [IOKYIIKOM IeKoun
Prepositional |cecTpe KeHe Toukxe IoKyIrKe mexe
Plural Nominative [cé&cTpn KEHEL TOUKMU MOKYIIKMU méxu
Genitive cecTép HEH TOouekx [IOKYIIOK méx
Dative cécTpaM KEHAM TouKaM [IOKyIIKaM ImekKaM
Accusative cecTép XEH TOUKMU [IOKYIIKM méxXm
Instrumental |cécTpaMm KEHaMM TouxaMmm IOKyIIKaMM ImeXKaMu
Prepositional |cécTpax KéHax Toukax moxyrxkax Imexax
Pattern 60 Pattern 61
Singular Nominative |z2Bez3na oeBuila
Genitive 3BEe 3Ok OEeBULIEL
Dative 3Be3ne oeBuile
Accusative 3BE3OY oeBuIy
Instrumental |3Be3mom OeBUIIeNn
Prepositional |3Be3ne oeBuile
Plural Nominative |3B&3mE OEBUIIE
Genitive 3BER OEeBUIL]
Dative 3Bé3naM OoeBMLIaM
Accusative 3BE3 L OEeBUIL]
Instrumental |3B&3maMm OeBUIlaMU
Prepositional |3B&3max oeBmilax
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Table C-4 Soft Feminine Noun Patterns

Pattern 70 Pattern 71 Pattern 72 Pattern 73 Pattern 74
Singular Nominative |EELEIA JIeK A LBEPb LHecHA TETA
Genitive HeOenm TIeK LM oBepu [IECHU TETU
Dative Henerne JIeKUumn oBepu [IecHe TéTe
Accusative HeOero JIe KLU0 OBepb [IeCHI TETIO
Instrumental |Henernenm riexumen OBEpPBIO [IecHem TéTen
Prepositional |Henere JIeKUumn oBepu ecHe TEéTe
Plural Nominative |Henenm TIEKLINU oBepn IeCHU TETU
Genitive HeOenb JIeK UM oBepen neceH TéTe!
Dative HeOerlAaM JIeKLMAM OBepAM [IeCHAM TETAM
Accusative HeOenm TIe KLU oBepu [IECHU TéTel
Instrumental |HemenaMM NekKUMAMU — OBepPAMU [IecHAMM TETAMU
Prepositional |Henmensax JIEeKUIMAX oBepsax [IeCHAX TETAX
Pattern 75 Pattern 76 Pattern 77 Pattern 78 Pattern 79
Singular Nominative cCTaTha Ooub MaThb IIEPKOBE MEIIE
Genitive cTaTbu onouepwn MaTepu LepKBU MBIV
Dative cTaTbu oouepn MaTepun LepKBU MBIV
Accusative CTaTh Ooub MaThb LEepPKOBb MBIIEb
Instrumental |cTaTbénm Oouepso MaTepbio LIEPKOBEBI  MEHIIBIO
Prepositional |cTaTbM nouepwn MaTepu LepKBU MBIV
Plural Nominative |cTaTbu nouepmn MaTepu LepPKBU MBIV
Genitive cTaTben gouepen MaTepen LIepKBeM MEIEeN
Dative cTaThbAM oouepsaM MaTepsaM LepkBaM MEIIIaM
Accusative CTaTbM gouepen MaTepen LIEePKBU MEIEN
Instrumental |cTaTbAMM OOUepbBMM MaTepsAMM LepKBaMM  MBIIAMU
Prepositional |cTaTbsax oouepsax MaTepax nmepxpax MBIa X
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Table C-5 Neuter Noun Patterns

129

Pattern 90 Pattern 91 Pattern 92 Pattern 93 Pattern 94
Singular Nominative |MecToO snaHue none KONBIIO Macro
Genitive MecTa 30aHWUSA infedpict KOmbla Macria
Dative MECTY 30aHNDO IOJIo KONBIY Macny
Accusative MECTO 30aHMe rose KOJIBIIO MacJIio
Instrumental |MecTOM 30aHKEM IonieM KOJIBIIOM MacJioM
Prepositional |MecTe 30aHUN rosne KOJble Macrie
Plural Nominative [MecTa 30aHUA nons KOmblla Macrna
Genitive MecCT 30aHUN rnonen KorJel Macers
Dative MecTaM 30aHUAM IOJ1AM KomnbllaM Macram
Accusative MecTa 30aHNA oS KOTbIla Macra
Instrumental |MecTamu 30aHUAMM  [OJIAMU KOnbllaMM MacllaMu
Prepositional |MecTax 30AHMAX [IOJIAX KOJbllax Macrax
Pattern 95 Pattern 96 Pattern 97 Pattern 98 Pattern 99
Singular Nominative |BpeMsA Hebo cerio epeBO A6710K0
Genitive BpeMeHUr Heba cerna oepeBa Abrnoka
Dative BpEeMeHU Heby ceny oepeBy A60KYy
Accusative BpeMA HebOo cerlo OepeBo A6JI0KO
Instrumental |BpeMeHeM HeboM ceJioM LepeBOM A6ITI0KOM
Prepositional |Bpemenn Hebe cerle oepesBe Abroke
Plural Nominative |BpeMeHa Hebeca cérna LepeBbA A6TI0KM
Genitive BpeMéH HebecC cCén OoepeBbeB A6JOK
Dative BpeHeHaM HebecaM cérnaM OepeBbAM  A6JIOKaM
Accusative BpeMeHa Hebeca céna nepeBbs AGJIOKMU
Instrumental |BpeMeHaMM HebecaMy CcénamMu OepeBbAMM A6JIOKaMM
Prepositional |Bpemenax Hebecax cérnax OepeBbAX Abloxax
Pattern 100 Pattern 101 Pattern 102 Pattern 103
Singular Nominative |MeTpo 0611aKko DPYXEBE yiense
Genitive MeTpO obrnaxa PYXBA yimenbd
Dative MeTpo obrnaxy PYXBIO yIEenbio
Accusative MeTpO o6raxko PYXEBEE yimenbe
Instrumental |MeTpO ob6raxkxoM PYXBEM ymernbeM
Prepositional |MeTpo obrnaxe PYXEBE ymernbe
Plural Nominative |MeTpo obrnaxka PYXBSA ymenbsa
Genitive MeTpO 061akoB PYXBEN yie
Dative MeTpo obrnaxaM PYXbAM ymernbaMm
Accusative MeTpO obrnaxa PYXBA yimenbd
Instrumental |MeTpo obrnakaMM  PYXbAMU ymenbsaaMu
Prepositional |MeTpo obrnakax PYEBAX ymenbax
" Indeclinable




Table C-6 Plural Only Noun Patterns

Pattern 110 Pattern 111 Pattern 112 Pattern 113 Pattern 114
Nominative |ouxmu OEeHBT'U JIIoOn pebaTa TPYCH
Genitive OUKOB oeHer onen pebAaT TPYCOB
Dative oukaM OeHbraM JIIOOAM pebaram Tpycam
Accusative OUKM OEeHbI'U nonemn pebAaT TPYCEH
Instrumental |ouxamu OeHbraMy  JIIOObMU pebAaTamMmu TpycaMmu
Prepositional |ouxax neHbrax TIIOOAX pebaTax Tpycax
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Table C-7 Hard Adjective Patterns

Pattern 120

Masculine Feminine Neuter Plural
Nominative KPaCHUBEIM Xpacupas KpacuBoe KpacuBee
Genitive KpacuBoro KpacuBom KpacupBoro KpacCHUBEIX
Dative KpacruBoOMYy KpacuBom KpacruBoOMYy KpaCHUBEM
Accusative Animate KpacupBoro KpacuBYyIO Kpacueoe KpacCUBEIX
Accusative Inanimate |xXpacuBEMT KpacuBYIO Kpacupoe KpacuBEe
Instrumental KpacCHuBEM KpacuBom KpacCHuBEM KpaCHUBEMU
Prepositional KpacruBOM KpacuBom KpacruBoOM KpacCUBEX
Short Form Kpacus Kpacupa Kpacueo KpacCuUBE
Pattern 121
Masculine Feminine Neuter Plural
Nominative XOPOWnM Xopolnasd Xopoliee xXopoumne
Genitive XOPpOomero xXopomen XOpOomero XOPOIMX
Dative XOpoumeMy Xopoumen XOpoumeMy XOPOmWMM
Accusative Animate XOpomero XOPOomyo Xopoimee XOPOUMX
Accusative Inanimate |xopommn XOPOWYIO Xopolee xXopoune
Instrumental XOpoumMM Xopomen XOpomMM XOPOUIMMHA
Prepositional XopomeM Xopouen XopomeM XOPOomMX
Short Form XOopoum xXopoma XOPOIO XOpomm
Pattern 122
Masculine Feminine Neuter Plural
Nominative OJI0XOM ornoxas oyoxoe arnoxme
Genitive [IJIOXOTO [IJIOXON [IJIOXOI'O [IJIOXUX
Dative IIJIOXOMY nfated de)s IIJIOXOMY IJTOXUM
Accusative Animate [IJI0XOT'O IJIOX VIO rnjoxoe IJIOXUX
Accusative Inanimate |mmoxom IIJIOXYIO IjIoxoe IJIoxme
Instrumental [IJIOXVIM [IJIOXON [IJI0XVIM [IJIOXVIMU
Prepositional [IJIOXOM IJ1I0XOu’ [IJIOXOM IJIOXMX
Short Form 710X nJjoxa IIJI0XO IJIOXW
Pattern 123
Masculine Feminine Neuter Plural
Nominative 6IU3 KU 6rnusxad 6nuzxKoe brnusxue
Genitive 6IM3KOT O 63 KO 6IM3KOT O ONM3KUX
Dative 63 KOMY [63p47Z8ch {e) s 63 KOMY 63 KUM
Accusative Animate 61IM3KOT 0O 6B KYIO 6nmzkoe 63 KUX
Accusative Inanimate |6mm3xMM 63 KYIO 6rnuzxoe 6z kue
Instrumental 63 KUM 63 KO 63 KUM O 3 KMU
Prepositional 63K OM 63 KoM 63K OM O6NMM3KUX
Short Form 630K 6nmsxa 63 KO O3 KU
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Table C-7 Hard Adjective Patterns, Continued

Pattern 124
Masculine Feminine Neuter Plural
Nominative BaXHHM BaxHas BaxHoe BaxHbIe
Genitive BaX¥XHOI'O BaXHOM! Ba¥XHOI'O BaXHEBIX
Dative BaxXHOMY BaXHOM BaXHOMY BaXXHEIM
Accusative Animate BaXHOT' O BaXHYIO BaxHoe BaXHEIX
Accusative Inanimate |BaXHEI BaXHYVYIO BaXHOe BaXHEE
Instrumental BaXHEIM BaXHOM BaXHEIM BaXHBIMM
Prepositional BaXHOM BaXXHOU BaXXHOM BaXXHEIX
Short Form BaXeH BaXHa BaXHO BaXHEL
Pattern 125
Masculine Feminine Neuter Plural
Nominative MUPOKNUM mMpoxKast mypoKoe mypoxme
Genitive MUPOKOT O MUPOKOM MUPOKOT O MUPOKUX
Dative MUPOKOMY MUPOKOM MUPOKOMY MUPOKUM
Accusative Animate MUPOKOT O MUPOKYIO mUpoKoe MUPOKUX
Accusative Inanimate |mmpoxmm MUPOKYIO mUpoKoe mMUPOKMUE
Instrumental MMPOKUM mMMPOKOM MMPOKUM MMPO KM
Prepositional MUPOKOM MUPOKOM MMPOKOM MUPOKUX
Short Form MNUPOK mypoxKa MAPOKO MUPOKM
Pattern 126
Masculine Feminine Neuter Plural
Nominative CUTNBHE cunbHasa CUNIBbHOEe CUTNBbHHE
Genitive CUJIBHOT'O CUJIBLHOM CUJIBHOT'O CUJIBHEX
Dative CUTIBEHOMY CUTIBLHO CUTIBEHOMY CUJTIBLHEIM
Accusative Animate CUJIBHOT'O CUJIBHYIO CUJIbHOEe CUJIBbHEX
Accusative Inanimate | CcMTBHEIT CUTBLHYIO CUIIbHOE CUJLHEE
Instrumental CUJIbHEM CUJIBLHOM CUJIbHEM CUJIbLHBEMMA
Prepositional CUTIBHOM CUJIBLHOI CUJILHOM CUTIBHEX
Short Form curieH cuiibHa CUJIBHO CUJIBLHE
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Table C-8 Soft Adjective Patterns

Pattern 130

Masculine Feminine Neuter Plural
Nominative CUHUMN CUHASA cuHee CcHUHUe
Genitive CUHer o CHrHeNn CUHET O CUIHUX
Dative cCUHEeMY cuHen cCUHEeMY CUHUM
Accusative Animate CUHETro CVIHIOI cuHee CUHUX
Accusative Inanimate | crHMII CIUHIOI cuHee cuHUe
Instrumental CUHUM CHUHen CUHUM CUHVMU
Prepositional cUHEM cuHen cuHEeM CUHUX

Pattern 131

Masculine Feminine Neuter Plural
Nominative TpeTum TpeTbA TpeTbe TpeThbU
Genitive TpeThbero TpPeThen TpeTbero TPeTbUX
Dative TpeTbeMy TpPeTLEN TpeTbeMy TpPETBHUM
Accusative Animate TpeThbero TPEeThio TpeTbe TPeTbUX
Accusative Inanimate |TpeTun TPeTho TpeTbe TpeTbU
Instrumental TPETBEMM TpeTben TPEeTbBEUM TPETBEMMU
Prepositional TpeTbeM TpeTben TpeTbeM TPeTbUX
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Table C-9 Miscellaneous Adjective Patterns

Pattern 140

Masculine Feminine Neuter Plural
Nominative BeChb BCHA BCé Bce
Genitive BCero BCen BCero BCeX
Dative BCEMY BCEeUl BCEMY BCEM
Accusative Animate BCEro BCIO BCé BCex
Accusative Inanimate |Bechb BCIO BCé BCe
Instrumental BCeM BCen BCeM BCeMM
Prepositional BCEéM BCeN BCéM BCeX
Pattern 141
Masculine Feminine Neuter Plural
Nominative uen ubda ubé R4 Y71
Genitive uLero uben ubLero UbMX
Dative uneMy uLen UbLeMy UbLUM
Accusative Animate UnLero UbIo uné UbUX
Accusative Inanimate |uben UbIo uné UblU
Instrumental UbMM uben UbMM UBVIMU
Prepositional UbéM uben UbéM UbUX
Pattern 142
Masculine Feminine Neuter Plural
Nominative OnOVH ooHa OOHO OIOHU
Genitive OOHOI'O oOoHOM OOHOI'O OIOHUX
Dative OnHOMY onOHOU OnHOMY OOHUM
Accusative Animate OIHOT O OnHY OIHO OOHUX
Accusative Inanimate |onua OnHY OIHO OnHM
Instrumental OIHUM oOHOM OIOHUM OOHVMMU
Prepositional OOHOM oOHOM OOHOM OOHUX
Pattern 143
Masculine Feminine Neuter
Nominative oba obe oba
Genitive obomx obenx obomux
Dative obomuM obenmM obomM
Accusative Animate obomux obeux oba
Accusative Inanimate |o6a obe oba
Instrumental obouMM obenMu obouMM
Prepositional oboux obeux oboux
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Table C-10 Possessive Pronoun Patterns

Pattern 150

Masculine Feminine Neuter Plural

Nominative Mom Mos Moé Mowu
Genitive MOero Moen MOEero MOUX
Dative MoeMy Moem MoeMy MOUM
Accusative Animate MOEero MO0 MO&é MOWX
Accusative Inanimate |Mo11 MOIO MOé Mou
Instrumental MOVIM Moen MOVIM MOVIMU
Prepositional MOEéM Moem MOEéM MOUX

Pattern 151

Masculine Feminine Neuter Plural

Nominative Ham Hama Halme Hamm
Genitive Hamero Hamem Hamero HammMX
Dative HameMmy Hamem HameMy HallM
Accusative Animate Hamero Hamy Hame HaMmmMx
Accusative Inanimate |Ham Hamy Hame Hamy
Instrumental HamMM Hamem HamM HallyIMU
Prepositional HameM Hamem HameM HammMx
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Table C-11 Demonstrative Pronoun Patterns

Pattern 155

Masculine Feminine Neuter Plural
Nominative BTOT BTa 5TO oTU
Genitive 5TOr'O 5TON S5TOIO STUX
Dative 5TOMY S5TOM 5TOMY S5TUM
Accusative Animate 5TOrO 5Ty 5TOTO S5TUX
Accusative Inanimate |aToT STy 5TO S5TU
Instrumental STUM S5TOoN STUM S TUMU
Prepositional 5TOM S5TOM 5TOM STUX

Pattern 156

Masculine Feminine Neuter Plural
Nominative TOT Ta TO TE
Genitive TOI'O ToM! TOT'O Tex
Dative TOMY TOM TOMY TeM
Accusative Animate TOr'O Ty TOI'O Tex
Accusative Inanimate |ToT TY TO Te
Instrumental TeM TOU! TeM TeMu
Prepositional TOM TOM TOM Tex
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Table C-12 Personal Pronoun Patterns

Pattern 390  Pattern 391  Pattern 392  Pattern 393  Pattern 394
Nominative | THI OH
Genitive MeHA Tebs gro
Dative MHe Tebe eMy
Accusative MeHSA Tebs ero
Instrumental MHOM’ TOob6OM
Prepositional MHe Tebe
Pattern 395  Pattern 396  Pattern 397  Pattern 398  Pattern 399
Nominative OHa
Genitive eé
Dative en
Accusative eé
Instrumental |uM en
Prepositional HEéM Hemn
Pattern 400  Pattern 401  Pattern 402  Pattern 403  Pattern 404
Nominative  |MEBL OHU
Genitive Hac Ux
Dative HaM M
Accusative Hac nx
Instrumental HaMM VMU
Prepositional Hac HUX
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Table C-13 Relative Pronoun Patterns

Pattern 410

Masculine Feminine Neuter Plural
Nominative KOTOPEM XoTopas KOoTopoe KOTOpHE
Genitive KOTOPOI'O KOTOpOM KOTOPOI'O  KOTOPHX
Dative KOTOPOMY KOTOPOM KOTOPOMY  KOTOPEM
Accusative Animate KOTOPOI'O KOTOPYIO KoTopoe KOTOPEHIX
Accusative Inanimate |XoTO PRI KOTOpPYIO KoTopoe KOTOpPHE
Instrumental KOTOPHM KoTopom KOTOPHM KOTOPEMU
Prepositional KOTOpOM KOTOopou’ KOTOpPOM KOTOPEHX
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Table C-14 Interrogative Patterns

Nominative
Genitive
Dative
Accusative
Instrumental
Prepositional

Pattern 380  Pattern 381
KTO uTo
KOT O uero
KoMy ueMy
KOTO uTo
KeM uem
KOM uém
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Table C-15 Non-Reflexive Verb Patterns

Pattern 160 Pattern 161 Pattern 162 Pattern 163
Infinitive UMTaTh COBOPUTH cKXazaThb WUTH
Singular 1st Person |umTarmo TOBOPIO CKaxy EUBY
2nd Person |umTaemb TOBOPUIIL CKaXelb XM BEMb
3rd Person |umTaeT TOBOPUT CKa}xeT EUBET
Imperative |umTam roBOPU CKaxu EKUBU
Plural  1stPerson |umTaem TOBOPUM CcKXaxeM EUBEM
2nd Person |umTaeTe TOBOPUTE cKaxeTe EKUBETE
3rd Person |umTamoT TOBOPAT CKaxyT EUBYT
Imperative |umTanmTe TOBOPUTE CKaxmuTe EUBUTE
Past Masculine |umTan TOBOPUII cxazan 478)1
Feminine uyTarla rosopuia ckaszara Xuria
Neuter uyTano TOBOPUJIIO cxKaszsarno EUITO
Plural uyTanm TOBOPUIN cxazanu EUTIN
Pattern 164 Pattern 165 Pattern 166 Pattern 167
Infinitive 0aBaThb OTBETUTH OMCaTh KYOUTH
Singular 1st Person |maro OTRBeuy IndzZeiigY K YTIIJTIO
2nd Person |maémb OTBETUIIbL NUmems KYOWIb
3rd Person |maérT OTBETUT e T KYOUT
Imperative |mam OTBETH I Xynm
Plural  1stPerson |maém OTBETUM numemM Ky MM
2nd Person |maéTe OTBETUTE numeTe KynomuTe
3rd Person |maroT OTBETAT IUmy T KYyIaT
Imperative |mamTe OTBETLTE IUIMUT e KynmuTe
Past Masculine |maBan OTBETUI nmcarn Ky
Feminine naBarna oTBEeTHuIa nmcarna Kynmia
Neuter maBario OTBETUIIO nmcarno KYIIMUIIO
Plural naBanm OTBETUNN nucanm KYyIuUnm
Pattern 168 Pattern 169 Pattern 170 Pattern 171
Infinitive 3a6HTb BUIOETH 3aKPHTH XJ1aCThb
Singular 1st Person [|z3a6byny BIUIKY 3aKpom Krany
2nd Person |zabypemb BUIOUIIb 3aKpoemb KIagémb
3rd Person |3abyneT BUIOUT 3aKpoeT KrnagéT
Imperative |3abynb BUOU 3aKpom KIanu
Plural  1st Person [zabypmem BUIONM 3aKpoeM KIangém
2nd Person |zabypmeTe BUOUTE 3axpoeTe KrnapgéTe
3rd Person |3abynyT BUOAT 3aKpOoIT KangyT
Imperative [zabynobTe BUOUTE 3aKpPOUTE KInaguTe
Past Masculine |3a6mn BUOET 3aKPhLI1 KJarn
Feminine 3a06HTI1a BHyOena 3aKpEHIa Krnarsa
Neuter 3a6H7I10 BUOETIO 3aKPHLIIO KJ1a’rno
Plural 326U BULOEIU 3aKPhIU KJianu
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Table C-15 Non-Reflexive Verb Patterns, Continued

Pattern 172 Pattern 173 Pattern 174 Pattern 175
Infinitive OOJIOXNUTH oaTe CcTaTh [IOMOUb
Singular 1st Person |momoxy nam CTaHy IOMOT'Y
2nd Person |momnoxums nam CTaHelb [IOMOXENb
3rd Person |monoxuT macT CTaHeT IIOMOXET
Imperative |mmomnmoxm nam CTaHb IOMOT'U
Plural  1st Person |momnoxmM OanuM cCTaHeM IIOMOXEM
2nd Person |monoxuTe naguTe cTaHeTe IIOMOXeTe
3rd Person |momnoxart nanyT CTaHYT IOMOT'YT
Imperative |momnoxmuTe namre CTaHbTE IOMOTHUTE
Past Masculine [IOTIOXMIL narl cTarn moMor
Feminine I[IOJIO¥KMIIa nara cTarna rnoMoria
Neuter IIOJIOXMITO nario cTaro IIOMOT'JIO
Plural TIOJIOXMIIU oanu cTanu IIOMOTI IV
Pattern 176 Pattern 177 Pattern 178 Pattern 179
Infinitive HOOHATH Jleup HayaThb EeCcTb
Singular 1st Person |mommy TIATY HauHY eM
2nd Person |momméms TISDKEeMb HaUHENb emb
3rd Person |momméT TISDKE T HAUHET eCcThb
Imperative |moriMm J1Aar HauHU elmb
Plural  1st Person |mormvém TISKEM HAUHEM enuM
2nd Person |mommMéTe TISKeTe HauHETe ennuTe
3rd Person |mommyT JIATYT HAUHYT ensaT
Imperative |momMmTe AT TE HAUHUTE embTe
Past Masculine |monsan Tér Hauan en
Feminine [IOHATAa ierna Hauarna erla
Neuter IOHSTIO JIer 10 Haua’lo ero
Plural IOHANU TIernmu Hayanm enm
Pattern 180 Pattern 181 Pattern 182 Pattern 183
Infinitive OUTHb oeThb cecThb oocrnaThb
Singular 1st Person |nwio jufel:o) cany [IOIIJTIO
2nd Person |nbémb IO&mb cAOemb IOmJIEmE
3rd Person |OBéT IOET cAapmeT IOmIIET
Imperative |nbemn o cAnob [IOWJIN
Plural  1stPerson |nném I0éM caneM [IOMmJIEM
2nd Person |nbéTe noéTe cageTe nomnéTe
3rd Person |mbioT II0I0T cAnyT IOIUTIOT
Imperative |nnemTe omTe cAnbLTe IOMIUTE
Past Masculine  |rmn nern cen nocrnarn
Feminine nnra nemna cerna rnocrarna
Neuter IO eso cero rmocra’no
Plural ndZepiZi nenm cenu nocranm
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Table C-15 Non-Reflexive Verb Patterns, Continued

Pattern 184 Pattern 185 Pattern 186 Pattern 187
Infinitive bpaTthb B3ATH MYHOBATDH HoueBaThb
Singular 1st Person |6epy BO3bBMY MUHYIO HOUYIO
2nd Person |6epémb BO3bMENb MMUHYelb HOoUuyemb
3rd Person |6epéT BOBBMET MUHYET HOUuyeT
Imperative |6epwn BO3bMU MUHY HOUYM
Plural  1st Person |6epém BOB3BMEM MUHYEM HOUuyeM
2nd Person |6epéTe BO3bBMETE MUHYeTe HoOuyeTe
3rd Person |6epyT BO3BMYT MUHYIIOT HOUYIOT
Imperative |6eputre BO3BMUTE MUHYIITE HOUyMNTe
Past Masculine |6pan B3 AN MMHOBAT HOUeRan
Feminine 6parna B3dJ1a MMHOBAaJla HoueBarsna
Neuter 6parno B3 AJNO MMHOBAJIO HOoueBarso
Plural 6panmn B3ANN MUHOBAJIN HOoUueBanmu
Pattern 188 Pattern 189 Pattern 190 Pattern 191
Infinitive UCKAaTb crnaThb XOOUTH HOCUTBH
Singular 1st Person |wmmy CIIJIIO XOXY HOomY
2nd Person |mmemb CHUIIb XOOUIIb HOCUIIb
3rd Person |mmeT COUT XOOUT HOCUT
Imperative  |vmm cau XoOou HOCU
Plural  1st Person |mmem CIIUM XOOVM HOCUM
2nd Person |mumeTe cramTe XoOouTe HOCUTE
3rd Person |mmyT CIAT XOOAT HOCHAT
Imperative |mmmuTe cromre XOOUTe HOCHUTEe
Past Masculine |mckarn crnarn XOOWII HOCWUIL
Feminine uckarna criarna xonomiia HoOCHIla
Neuter McKarso craro XOOUIIO HOCMIJIIO
Plural rckarnm cranm XOOUTIN HOCUIIA
Pattern 192! Pattern 193! Pattern 194% Pattern 195
Infinitive uoTm exaTb BEeCTU
Singular 1st Person [unoy eny Benoy
2nd Person |mpoémb enemb Be &b
3rd Person |upgéT enetT BemOéT
Imperative |vom BeOu
Plural  1stPerson |mmém enuM BemOéM
2nd Person |mpéTe enuTe BenéTe
3rd Person |ugyT enyT BenoyT
Imperative |muomuTe BeOuTe
Past Masculine mérn exarn B&n
Feminine mria exarna BeJla
Neuter mI1o exaro BeJIO
Plural M exanu Benu

1
Present and past tense forms have no common stem.

2 Imperative B IAUOAEO A) is not related to the jtﬂ?




Table C-15 Non-Reflexive Verb Patterns, Continued

Pattern 196 Pattern 197 Pattern 198 Pattern 199
Infinitive JleTeThb OOOHATH HOAaThb XOTeTh
Singular 1st Person |neuy IIOOHUMY KOY XOouy
2nd Person |neTwmb IOOHVMENEL XOEXD XOoUelb
3rd Person |nmeTuT IOOHVMET KOET XoueT
Imperative |rneTwn 1O OHUMM EOU XOTU
Plural  1st Person |neTwmM IOOHUMEM KOEM XOTUM
2nd Person |neTuTe IOoOHMMeTe XIO&Te XOTUTE
3rd Person |neTAar IOOHUMY T KOYT XOTHAT
Imperative |rneTnTe NOOHMMUTE EKIOUTE XOTUTE
Past Masculine jieTern IOOHATI HIOATI XOTern
Feminine jleTerna nomoHsAsa XOoaria xoTerna
Neuter 1eTerno TIOOHSATIO EOATIO XOTeJsio
Plural neTenu IOOHANN XOanm XOTenm
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Table C-16 Non-Reflexive Verb Patterns

Pattern 210 Pattern 211 Pattern 212
Infinitive umTaThHCA TOBOPUTELCSHA cKazsaTrbcAa
Singular 1st Person |umTaiochb rOBOPKCH CKaXyChb
2nd Person |umTaembcsa TOBOPUIILCH CKaXembCcs
3rd Person |umTaeTcs TOBOPUTCHA CKaxeTrcsda
Imperative |umTancsa rOBOPUCH CKaXMCh
Plural  1stPerson [|umTaemcsa TOBOPUMCH CKXa¥xeMcs
2nd Person |umTaeTecshb TOBOPUTECH CKaXeTechb
3rd Person |umTawoTcsa rOBOPATCHA CKaXyTcCHA
Imperative |umTamTechb TOBOPUTECH CKaXUTEeCh
Past Masculine |umTancsa rOBOPUJICA cxasarncda
Feminine yyTanach ropopuiachb ckasanachb
Neuter uMTalnoch TOBOPUJIIOCH ckasaJlochb
Plural UMTanmch TOBOPUIIMUCH cKasanlmuchb
Pattern 213 Pattern 214 Pattern 215
Infinitive YEUTBCHA oTHnaBaTbCHA ovcaTbCcsa
Singular 1st Person |y¥mBYCBH OTHAanCh UMY Ch
2nd Person |y®MBEmbCS OoTHaémbCHA NUIENbC A
3rd Person |y®mBETCSHA oTnmaéTrcs IUMEeTCHA
Imperative |y®mBHCH oTmancs OUMMCH
Plural  1st Person |yxmBémcs oTnmaémcs IMMmeMC S
2nd Person |yxmMBE&TecChH oTmaéTech nymeTecCh
3rd Person |y®mBYTCS OTHawTCA UMY TC S
Imperative |y®uBMTECH oThnanTech NMmUTECH
Past Masculine |yxwurics oTmancsa nucarcsa
Feminine Y¥HUIlachb oToarnachk nmcarnach
Neuter YRUIIOCH OTHarnoch nMcanochb
Plural VEUIINCH OTOalNnCh nycanmnchb
Pattern 216 Pattern 217 Pattern 218
Infinitive BUIOeTbCHA BaKpPHTLCHA OUTHCHA
Singular 1st Person |BuxycChb 3aKpooCh IBOCH
2nd Person |BuOmumbCs 3aKpoembCs NBLEMbLCH
3rd Person |BuomuTcsa 3aKpoeTrcsa neéTrcsa
Imperative |BuOnChb 3aKpomncsd nLerncs
Plural  1stPerson |BuOommMcs 3aKpoeMcH npémMcsa
2nd Person |BuOMTeCH 3aKkpoeTechb nLEéTechb
3rd Person |BupoATcsa 3aKpOKTCHA NBIOTCA
Imperative |BuguTecCh 3aKpomTecCh nLerTech
Past Masculine |BrOoerncs 3aKphBJICA nomics
Feminine BUOesnachb 3aKpHach nmrache
Neuter BUIOEJIOCH 3aKPHEIJIOCH OMJ1I0Ch
Plural BUIEJIUCH 3aKPHIJIUCH IUJIUCH
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Table C-16 Non-Reflexive Verb Patterns, Continued

Pattern 219 Pattern 220 Pattern 221
Infinitive OOJIOXUTBECA oTOaTbCcHA cTaTbCcd
Singular 1st Person |moroxychb oTmaMcs CTaHYChb
2nd Person |monoxmumbcs oTHamcs CTaHembCHA
3rd Person |monoxmuTcs oTmacTCcHA cTaHeTcH
Imperative |momnoxnuch oTmamvcsd cTaHbCHA
Plural Ist Person |mornoxmmMcsa oTOnaguMcCs cTaHeMCHa
2nd Person |monoxmTecsh OTHamuTeCh cCTaHeTecChb
3rd Person |monoxaTcsa oTHmanyTcH CTaHyTCH
Imperative |monoxmuTech oOTHnamTecCh CTaHbTECH
Past Masculine [IOTIOXMUTICHA oTma’rncsd crarncsda
Feminine [IOJIO¥XWUIlachb oTmarachb cTarnachkb
Neuter IIOJIOXMIIOCH oTOanochb cTanochb
Plural IOJIOXMIIUCE OTHOanmchb CTanmnchb
Pattern 222 Pattern 223 Pattern 224
Infinitive XO0TeThbCHA HayaTbCcHA HOCUTBCSH
Singular 1st Person |xouycshb HaUHYCH HOMYCh
2nd Person |xouembcs HaUHEmMbLCHA HOCUIIBLCHA
3rd Person |xoueTcs HauHETCHA HOCUTCH
Imperative |xoTwucse HaUHUCH HOCHUCBH
Plural  1st Person |xoTwumMcs HauHEMCH HOCHUMCSH
2nd Person |xoTuTech HauUHETeChb HOCUTECH
3rd Person |xoTATcsHa HaUHYTCH HOCATCHA
Imperative |xoTuTecs HauUHMTECH HOCHUTECH
Past Masculine XOoTericHa Hauarncda HOCWUJICH
Feminine xXoTernachk Hauajllachb HOoCHUIlach
Neuter XOTeJoch Hauarochb HOCUJIOCH
Plural XOTENUCH HaualluChb HOCUIIUCH
Pattern 225 Pattern 226 Pattern 227
Infinitive BEHICIOATBLCS bpaTtecsa B3ATbLCSA
Singular 1st Person |BHICIIIIIOCEH 6epychb BO3BMYCH
2nd Person |BrICTIUIIECS 6epémbcsa BOBBMENLCS
3rd Person |BEICIIMTCSH bepéTcsa BO3BMETCHA
Imperative |BECOMCH 6epuch BO3bBMMCH
Plural  1st Person |BHICIIMMCSA 6epémcsa BO3BMEMCH
2nd Person |BrICTIMTECDH 6epéTech BOBBMETECH
3rd Person |BrICIIATCHA 6epyTcsa BO3BMYTCHA
Imperative |BrICIIMTECH 6epuTechb BOBBMUTECH
Past Masculine |BrICHancsa 6parncs B3AJICHA
Feminine BHICIIAJIaCh 6bpanacsk B3AJIACH
Neuter BEICIIAJIOCH 6pa’rnocsk B3AJIOCH
Plural BEICIIAJIUCE 6panmnch BR3ANNUCH
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Table C-16 Non-Reflexive Verb Patterns, Continued

Pattern 228 Pattern 229 Pattern 230
Infinitive BeCTHUCH pasnereTscd OOOHATBECHA
Singular 1st Person |Benychb pasrieuychb [IOOHVMYChb
2nd Person |Bepmémbcsa pazreTUbLCa IOOHMMENbC S
3rd Person |Bemércsa pas3fieTnuTcs IOOHVMETCSHA
Imperative |Benmuchb pasrieTuchb [IOOHVIMUCH
Plural  1stPerson |Benmémcsa pasneTnuMca IOOHMMEMCS
2nd Person |Bemé&Tecsh pazneTuTech nongHMMeTeCh
3rd Person |BenyTcsa pasneTATrcd IOOHUMY TCSI
Imperative |BenuTechb pazneTuTech IIOOHMMUTECH
Past Masculine [Bérncs pasreTernicda NOOHANCSH
Feminine BeJlach pazneTenach IoOHANacCh
Neuter BEJIOCH pasrieTesioch IOOHANOCH
Plural BEeJIUChH pasneTennuch IIOOHANNCH
Pattern 231 Pattern 232 Pattern 233
Infinitive BHOOUTHLCSA noboBaThbCcsAa BOOUTBLCSA
Singular 1st Person |Bno65och TI06 YIOC B BOXYChH
2nd Person |Bnobumscsa nobyembcsa BOOUIBCHA
3rd Person |BnobuTcs mobyeTcs BOOMTCHA
Imperative |BrI06UCH nobymcs BOIONUCH
Plural  1st Person |Bnoobumcs 106y eMC A BOOMMCSH
2nd Person |BnobuTech nobyeTech BOOUTECH
3rd Person |BnobaTCcs 06 YIOT C A BOOATCHA
Imperative |Broo6uTecsh nobymTech BOOUTECH
Past Masculine BIIOOMIICSA noboBarncsa BOIOMUIICS
Feminine BITIOOMIIACE moboBarnach BOoOMIlach
Neuter BITIOOMIIOCH noboBarnock BOIOMIIOCH
Plural BIIOOUIINCH noboBanmch BOOUIIUCH
Pattern 234 Pattern 235"
Infinitive pPa30omMTHUCh pasnexaTbCcda
Singular 1st Person |paszsomnychb pasbenychb
2nd Person |pazomnémbcs pasbenembCcs
3rd Person |pazompércs pasbeneTcs
Imperative |pazomnoncs
Plural  1stPerson |pazompmémcs pasbenrMcAa
2nd Person |pazomnéTech pasbennuTech
3rd Person |pazomnoyTcsa paswbenyTcda
Imperative |pazomnourecsh
Past Masculine |pasomérncsa pasbexarncs
Feminine paszomnach paseexarnachb
Neuter pPas3oIIoCh pasbexarnoch
Plural pas3omnmnch paszwbexanmchb

i Imperatives O ARAUO ABO Nand O ARAUO AA O A O @re not related to the stem.
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Table C-17 Non-Reflexive Verbal Adverb Patterns

Pattern 250 Pattern 251 Pattern 252 Pattern 253
Infinitive’ umrTaThb CIHIMAaTh obpaszoBaThb HecTHu
Simultaneous [unTas CTIBIIa obpasysa Hecs
Sequential | |umTas CTIBIIA B obpazoBanB
Sequential I |unTaBmm CJIBIIA BIIV obpaz3oBaBmM HECHNU

Pattern 254 Pattern 255 Pattern 256 Pattern 257
Infinitive' COBOPUTH BUIOETH croemaThb BEDKUTB
Simultaneous |[ToBOpPSA BUOA crema BEDKVMBSA
Sequential | |roBopwMB BUIOEB CIemMB BEDEUB
Sequential [ |roBopMBmM BUOE BN CIemy BN BBDKM BIIN

" Included here for reference to the lexicon entry stem, but not part of the pattern.
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Table C-18 Reflexive Verbal Adverb Patterns

Pattern 270 Pattern 271 Pattern 272 Pattern 273
Infinitive’ cTapaTbCcsa BUOeTbCHA obpaszoBaThbCHA HEeCTHUCDH
Simultaneous [cTapaschb BUOACH 06pas3ysach HecsAchb
Sequential CTapaBIMChH BUOESBINICH o6pas3oBaBmMChL HECHMCH
Pattern 274 Pattern 275
Infinitive’ MellaTbCHA YVEUTBCSA
Simultaneous |Memachb VEUBSACH
Sequential MEMMBIUCH VEUBIUCH

" Included here for reference to the lexicon entry stem, but not part of the pattern.
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Table C-19 Non-Reflexive Present Active Verbal Adjective Patterns

Pattern 290
Masculine Feminine Neuter Plural
Nominative cremammn croemamas chemamee cHoemamme
Genitive criemamero cremamen criemamero cremammx
Dative cremameMy cliemamen clemameMy cllemamyM
Accusative Animate criemamero CIlemamyo cliemamee cremammx
Accusative Inanimate |cnemamun Cllemamyio cllemamee cliemamue
Instrumental cHemamyM cremamen clemamyM CcHemamyMm
Prepositional cremamem criemamemn cremamem criemammx
Pattern 291
Masculine Feminine Neuter Plural
Nominative T OBOPAMNM CoBOpAMad roBopAllee CoBoOpAMMe
Genitive roBOpPAMEro roBopAmen rOBOPAIET O COBOPAMMX
Dative roBOpPAIleMy  [OBOpAMEN roBOpPAIlEMY  ['OBOPHAMNUM
Accusative Animate rOBOPAIET O OBOPAMYIO roBsopdiee COBOPAMNMX
Accusative Inanimate |roBopAmMMT COBOPANYIO roBopsAlee roBopAmMe
Instrumental TCOBOPAINMM roOBOpPAmEN TCOBOPAINUM T OBOPAIVMIU
Prepositional roBOPAIEM roBOpPANEN roBOPAIlEM TCOBOPAMMX
Pattern 292
Masculine Feminine Neuter Plural
Nominative OUMymUy Oriymna A nouinymee Oymymre
Genitive OMmymero OuMmymen NIMmymero NUMYIX
Dative IUIYMeEMY OUmymen NUImymeMy VI MM
Accusative Animate NIMmymero NUMYIYIo npmyitee NUIMYIX
Accusative Inanimate |nmmymmn NMIYIYIO numymee numymme
Instrumental IVMY MM OUmymen VMY IM OYITY MYMU
Prepositional IUImymeM NUmymen OUmymeM OV MUX
Pattern 293
Masculine Feminine Neuter Plural
Nominative UMT aomMM uyTawmasa uyTaKmee uyTanme
Genitive urTammero Uy Tapmen urTamnmero UM Taommx
Dative Uy TanIeMy uyTanmen Uy TanIeMy YT a0MyM
Accusative Animate urTamnmero UM Ty uyTammee UM Taommx
Accusative Inanimate |umTaomMM UM Taomyo yyTaniee uyTanme
Instrumental UM TaomyM uyTanmen UM TaomyM UM T Aoy IMM
Prepositional Uy TanmeM uyTanmen Uy TanIeM UM TaoMMX
Pattern 294
Masculine Feminine Neuter Plural
Nominative obpaszyommun obpasyomasa obpasyomee obpaszyomue
Genitive obpasyomero obpasyomer obpasyomero obtpa3syommux
Dative obpasyomeMy obpazywomer obpasyomeMy obpasyolM
Accusative Animate obpasyomero obtpazyomyilo obpasyomee  ob6pazyiommux
Accusative Inanimate |o6paszyomur  obpasyimyio —obpaszyomee  obpasyomue
Instrumental obpaszyoomuM obpazyomer  obpasyomyM o6 pa3ymUMU
Prepositional obpasyomeM obpazyomer obpasyomeM obpaj’yommrx
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Table C-20 Non-Reflexive Present Passive Verbal Adjective Patterns

Pattern 310
Masculine Feminine Neuter Plural
Nominative UMITaEMBI uyTaeMas uyTaeMoe Uy TaeMse
Genitive umTaeMoro urTraeMon Uy TaeMoro UyTaeMEIX
Dative UM TaEMOMY uyTaeMom U TaEMOMY Uy TaeMEM
Accusative Animate uyTaeMoro uyTaeMylo uyTaeMoe UyiTaeMEIX
Accusative Inanimate |umTaeMbM urTaeMyo yyTaeMoe urTaeMble
Instrumental Uy TaeMbM uyTaeMom Uy TaeMbM UM TaEeMEMU
Prepositional Uy TaeMoOM Uy TaeMom Uy TaeMoOM U TaeMblX
Pattern 311
Masculine Feminine Neuter Plural
Nominative T OBOPWMEIN roBOpPUMas COBOPUMOE COBODPUMEE
Genitive rOBOPUMOI'O COBOPUMOM TOBOPUMOTIO T OBOPUMEX
Dative TOBOPUMOMY TOBOPUMOM TOBOPUMOMY T OBOPUMEIM
Accusative Animate TOBOPUMOT O TOBOPUMYIO TOBOPUMOE T OBOPUMEX
Accusative Inanimate | 0BOPMMEI TCOBOPUMYIO roBOpPUMOE TOBOPUMELE
Instrumental T"OBOPWUMEM TOBOPUMOM T"OBOPUMEM " OBOPWMEIMI
Prepositional TOBOPUMOM TCOBOPUMOM TOBOPUMOM T OBOPUMEIX
Pattern 312
Masculine Feminine Neuter Plural
Nominative LaBaeME abaeMas naBaeMoe aBaeMele
Genitive oaBaeMoIr o oaBaeMom oaBaeMoro oaBaeMbIX
Dative OaBaeMoMy oaBaeMour OaBaeMoMy OaBaeMbM
Accusative Animate oaBaeMoro oaBaeMymo mapaeMoe oaBaeMbIX
Accusative Inanimate |DaBaeMbN oaBaeMyno oaBaeMoe oaBaeMue
Instrumental OaBaeMEM oaBaeMolt OaBaeMEM OaBaeMBEMU
Prepositional OaBaeMoOM oaBaeMour OaBaeMoM IaBaeMblX
Pattern 313
Masculine Feminine Neuter Plural
Nominative obpasyeMH obpasyemMada obpasyeMoe obpasyeMele
Genitive obpazyeMoro obpazyeMou obpanyeMoro obpazyeMeX
Dative obpasyeMoMy ob6pazyeMour obpaszyeMoMy o0OpazyeMEM
Accusative Animate obpaszyeMoro obpaszyemMyno obpasyeMoe obpaszyeMex
Accusative Inanimate |o6pazyeMen obpasyeMyo obpasyeMoe obpasyeMue
Instrumental obpaszyeMEM obpaszyeMour obpaszyeMEM obpas3yeMEMU
Prepositional obpaszyeMoM obpasyeMom obpazyeMoM o6pa3yeMsx
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Table C-21 Non-Reflexive Past Active Verbal Adjective Patterns

Pattern 320
Masculine Feminine Neuter Plural
Nominative Uy Ta BT uyTaBIadg urTaBlee urTaBlme
Genitive uyTaBIIer o uyTaBlIlen Uy TaBIEe O Uy TaBIIMX
Dative uyTaBlIIEMY uyTaBIIEN uyTaBIIEMY Uy TaBIMM
Accusative Animate uyTaBIler o Uy TaBIIYIO uyTaBllee UyTaBIMX
Accusative Inanimate |umTaBmMMT Uy TaBIYIO uyTaBllee uyTaBIME
Instrumental Uy TaBIIMM urTaBlIIEN Uy TaBIIUM Uy TaBIMMM
Prepositional uyTaBlIlEM uyTaBIIEN uyTaBlIlEeM Uy TaBIX
Pattern 321
Masculine Feminine Neuter Plural
Nominative COBOPVBIINM roBopuMBIIAA COBOPUBIIEE COBOPUBIIME
Genitive FOBOPMBIIEI'O [OBOPUBIIEN COBOPUBIIE'O ["OBOPMBIIMX
Dative rOBOPMBIIEMY ['OBOPMBIIEN OBOPMBIIEMY ['OBOPMBIIMM
Accusative Animate COBOPUBIIEI'O ['OBOPMBIIYIO roBopuBIiee COBOPUBIINX
Accusative Inanimate |roBopMBmMI "OBOPUBIIYIO roBopuBIilee rOBOPMUBIIME
Instrumental "OBOPUBIINMM COBOPUBIIEN 'OBOPUBIINMM "OBOPUBIIVMMU
Prepositional rOBOpPUBIIEM "OBOPUBIIEN rOBOpPUBIIEM "OBOPUBIINMX
Pattern 322
Masculine Feminine Neuter Plural
Nominative BUOEBIINUN BUOeBlad BUIOEeBIlee BUIEeBIIME
Genitive BUOEBIIEI O B OEBIIEN B IOEBIIEIO BUYOEBIMX
Dative BUOEBIIEMY BHUOEeBIIEN BUOEBIIEMY BH e BIMM
Accusative Animate BUYIOEBIIET O BHMOEBIYIO BUIOEBIEE BUYOEBIMX
Accusative Inanimate |BumeBmMMT BYOEBIIYIO BUOEBIEe BUOeBIIME
Instrumental B OEBIMM BUOEBIIEN BUOEBIMM BUOEBIVMM
Prepositional BUOEBIIEM BHUOeBIIEN BUOEBIIEM BYOEBINX
Pattern 323
Masculine Feminine Neuter Plural
Nominative Mela BN MelnaBia s MellaBllee MellaBiye
Genitive MellaBIer o Mella BIlen MelaBIIer o MellaBIInX
Dative Mella BIIEMY MellaBlen Mella BIIeMY Mella BIIM
Accusative Animate MellaBIIEr" O Mella BIIyo MellaBliee Mella B X
Accusative Inanimate |Mema BmMM7 Mella BIIyIo MellaBliee MellaBiye
Instrumental Mellla BIIVM MellaBlIen Mella BIIVIM Mella BIIVMMU
Prepositional Mella BlIEM MellaBlien Mella BIIEM Mella B X
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Table C-21 Non-Reflexive Past Active Verbal Adjective Patterns, Continued

Pattern 324
Masculine Feminine Neuter Plural
Nominative WUBIIAM KU BIIa A WUBIIEE XUBIIME
Genitive XVBIIET O XUIBIIEV RUBIIET O KUIBIIUX
Dative EUBIIEMY KBS EUBIIEMY KM BIIM
Accusative Animate EMBIIET O EUBIIYIO EMBIIE & EMBIX
Accusative Inanimate |xm BT HUBIIYIO EMBIIEES EUBIIME
Instrumental KV BIIVM XU BIIEN K BIIVM WV BIIVIMU
Prepositional EUBIIEM EUBIIET EUBIIEM HUBIIX
Pattern 325
Masculine Feminine Neuter Plural
Nominative MUWHOBa BT MUHOBABIIASA MUHOBAaBIIEE MUHOBABIIME
Genitive MMHOBABIIEI'O MMHOBAaBIIEN MMHOBABIIEI'O MMHOBABIIMX
Dative MMHOBABIIEMY MMHOBAaBIIEN MMHOBABIEMY MMHOBAaBIINMM
Accusative Animate MMHOBABIIEI'0 MUHOBABIIYIO MMHOBAaBIIEE MMHOBABIIMX
Accusative Inanimate |MMHOBaBIMI MMHOBABIIYIO MMHOBABIIEE MUHOBABIIME
Instrumental MIHO Ba BIIMM MMHOBABIIE MIHO Ba BIIMM MIMHO Ba BIIMMM
Prepositional MMUHOBABIIEM MMHOBABIIEN MMUHOBABIIEM MMHOBABIMUX
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Table C-22 Non-Reflexive Past Passive Verbal Adjective Patterns

Pattern 340
Masculine Feminine Neuter Plural
Nominative pPa30bUTHI praszsburasa pazbuTroe pazbuTee
Genitive paszbuToro paszburon pasbuToro Pa3OUTEHX
Dative pazburtomy pazbuTon pazbuTomMy pPazbUTEM
Accusative Animate pazbuToro pPazbuTyno pazbuToe pPazbUTHX
Accusative Inanimate |paz6uTHI pPazbuTyno pazbutoe pazbuTHe
Instrumental pPazObUTEM pazbuTon PazObUTEHM pazbUTEMN
Prepositional pazbuToM pazbutron pazbuToM PazbMUTHX
Short Form pazbut pazbuta paszbuTo pPazOuUTH
Pattern 341
Masculine Feminine Neuter Plural
Nominative 3aKPHITHI 3aKpHTasd 3aKpPHTOE 3aKPHTHE
Genitive 3aKPEITOIO 3aKPETOM 3aKPLITOIO 3aKPBITHX
Dative 3aKPEITOMY 3aKPETOM 3aKPLETOMY 33 KPETHM
Accusative Animate 3aKPEITOO 3aKPETYIO 3aKpHTOE 3aKPLITHX
Accusative Inanimate |3aXpPETEI 3aKPETYIO 3aKpHTOE 3aKPLTHE
Instrumental 3aKPETEM 3aKPEHTOM 3aKPETEHM 3aKPETEHMNI
Prepositional 3aKPETOM 3aKPHTOM 3aKPETOM 3aKPETHX
Short Form 3aKPHLT 3aKPHTa 3aKPETO 3aKPLLTH
Pattern 342
Masculine Feminine Neuter Plural
Nominative O e THN oneTrast omeroe onoeTEHe
Genitive ooeToro omeTon oOoeToro OOEeTHX
Dative omeToMy omeTon ogeToMYy OLeTHM
Accusative Animate omeToro oLeTyIo omeToe OOEeTHX
Accusative Inanimate |ome TrI omeTyio omeToe omneTHe
Instrumental OoneTHM omeTou oneTHM one THMU
Prepositional oneToM omeTou oneToM oneTHX
Short Form omeT omeTa oneTo oneTEH
Pattern 343
Masculine Feminine Neuter Plural
Nominative PaHeHHH paHeHHadA paHeHHOE paHeHHHEe
Genitive PaHEHHOI'O PaHEHHOM PaHeHHOI'O PaHeHHHX
Dative PaHEeHHOMY PaHEHHOM! PaHeHHOMY PaHeHHEM
Accusative Animate PaHEeHHOI'O PaHEeHHYIO PaHeHHOoOe PAaHEeHHEIX
Accusative Inanimate |paHeHHE PaHEHHYIO PaHeHHOe PaHeHHEe
Instrumental PaHeHHEM PaHeHHON PaHeHHEM PaHEeHHHMNU
Prepositional PaHEeHHOM PaHeHHON PaHeHHOM PaHeHHHX
Short Form | paHeH paHeHa pPaHeHo PaHEHH
Short Form II paHeH paHeHHa PaHEeHHO PaHEeHHEH
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Table C-22 Non-Reflexive Past Passive Verbal Adjective Patterns, Contined

Pattern 344
Masculine Feminine Neuter Plural
Nominative KYIOJIeHHEI XyhorieHHas KyHOJIeHHOe KyHOJIeHHEEe
Genitive KYIJIEHHOI'O KYIJIEHHOM KYIJIEHHOI'O KYIJIEHHEX
Dative KYIJIEHHOMY KYIJIEHHOM KYIJIEHHOMY KYIJIE HHEIM
Accusative Animate KYIJIEHHOI'O KYIJIEHHYIO KYIJIEHHOE KYIJIEHHEX
Accusative Inanimate |XyIIJI€e HHEM KYIJIEHHYIO KYIJIEHHOE KYIJIeHHEE
Instrumental KYIJIEHHEIM KYIJIEHHON KYIJIEHHEIM KYIIJI€ HHEIMU
Prepositional KYIIJIEHHOM KYIJIEeHHON KYIIJIEHHOM KYIJIEHHEIX
Short Form 1 KYIJieH KyIJieHa KYIJIEHO KYIJIEHE
Short Form 1l KYIJeH KyIJIeHHa KYIJIEHHO KYIJIEHHE
Pattern 345
Masculine Feminine Neuter Plural
Nominative YBULOEHHEI yBUOEHHAA yBUOEHHOE YBULOEHHEE
Genitive YBUOEHHOI O YBUOEHHOM YBUOEHHOT' O YBUOEHHEX
Dative YBUOEHHOMY YBUIOEHHOM YBUOEHHOMY YBUOESHHEM
Accusative Animate YBUOEHHOI'O YBUIOEHHYIO YBUOEHHOE YBUOEHHBX
Accusative Inanimate |yBrOeHHHN YBUIOEHHYIO YBUOEHHOE YBUOEHHEE
Instrumental YBUOEHHEM YBUIOEHHOM YBUIOEHHEM YBUOEHHEMU
Prepositional YBUIOEHHOM YBUIOEHHOM YBUOEHHOM YBUOEHHEX
Short Form | YBULOEH yBUOEHA YBUOEHO YBUIOEHEL
Short Form II YBULOEH yBUOEHHA YBUOEHHO YBUOEHHH
Pattern 346
Masculine Feminine Neuter Plural
Nominative YIOVBIIEHHEN YOVBIIEHHAasA YIOUBIIEHHOE YIOVBIIEHHEE
Genitive YOVBIIEHHOI'O YIOVUBIIEHHOM YOUBIIEHHOI'O YIOUBIIEHHEIX
Dative YOVBIIEHHOMY YIOVUBIIEHHONM YIOVBIIEHHOMY YIOVBIIEHHEIM
Accusative Animate YOVBIIEHHOI'O YOVIBIIEHHYIO YOVBIJIEHHOE YIOMBIIEHHEIX
Accusative Inanimate |y OMBII&HHEMT YIONBIIEHHYIO YIOUBIIEHHOE YIOUBIIEHHEE
Instrumental YOVIBIIEHHEIM YIOVUBIIEHHONM YIOVBJIEHHEIM YOVIBIIEHHEIMU
Prepositional YOVIBIIEHHOM YIOVUBIIEHHOM YOVBIIEHHOM YOVIBIIEHHEIX
Short Form | YOVBIIEH YOVBIIE&HA YOUBIIEHO YIOVBIIEHE
Short Form II YOVBIIEH YOVBIIEHHA YOMBIIEHHO YIOVBIIEHHE
Pattern 347
Masculine Feminine Neuter Plural
Nominative 06pas3oBaHHHI obpazoBaHHadA obpasoBaHHOE obpasoBaHHEE
Genitive 0o6bpa30BaHHOI'O 0O6pPazOBaHHOM 06pa30BaHHOI'O 0O6pPaz30OBaHHHX
Dative obpa3zoBaHHOMY O6pazOBaHHOM o0bpa3oBaHHOMY OO6pa30BaHHEM
Accusative Animate obpas3oBaHHOI'O O6pas3zOBaHHYI O6pas3oBaHHOE o6pa30BaHHEX
Accusative Inanimate |o06pa3zoBaHHEN obpaszoBaHHY Ob6pas3zoBaHHOE obpazoBaHHEE
Instrumental obpa30BaHHEM 06pazOBaHHOM o6bpa30BaHHEM 0O6pazOBaHHEMU
Prepositional 06pazoBaHHOM obpazoBaHHOU o06pa3zoBaHHOM o06paz0BaHHHX
Short Form | obpazoBaH obpazoBaHa obpazoBaHO obpazoBaHE
Short Form II obpazoBaH obpazoBaHHA o06pa3zoBaHHO obpa3zoBaHHH
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Table C-23 Reflexive Present Active Verbal Adjective Patterns

Pattern 360
Masculine Feminine Neuter Plural
Nominative yyammmcsa yuyamasacs yuyameecs yyammecs
Genitive yualmerocs yualencs yuamerocs yyammxcs
Dative yuyameMycs ydJamerncs yuameMyCcs yuyamyMcC A
Accusative Animate yuamerocsi ydamymocs yJuameecs yuyammxcsd
Accusative Inanimate |yuammrics ydamymocs yualmeecd yuammecsd
Instrumental yJamyMcC A ydJamencs ydJamyMC A yJamyMInC s
Prepositional yuameMcs ydamencs yuyameMcs yyammxcsd
Pattern 361
Masculine Feminine Neuter Plural
Nominative OIIAMUIC S OrAamasicsi oisameecst OiiAmmecs
Genitive OJiAmerocs OJiAmencs OridAmerocsd OJIAMNNXCHA
Dative OJIAmeMy CsI OJIAmEeNCcs OJIAMEeMY CA OJIAMMMC S
Accusative Animate orAmerocs OJIAMYIOCS OJiAmeecsH OJIAMNX CSHA
Accusative Inanimate |gonammrcsa OJIAMYIOCS OJiAmeecsH OJIAmMecs
Instrumental OJIAMYMC ST OJIAIENCcs OJIAMUMC S OJIAMNYMIC A
Prepositional OJIAmEeMCS OJIAMENCs OJIAMEMC A OJIAMUXCS
Pattern 362
Masculine Feminine Neuter Plural
Nominative OUMYIUMC S OUMymaAaAcHd noumymeecs Oumymrecs
Genitive noumymerocs NMIYMENcs numymerocs UMYX C ST
Dative OMmymeMy Cc s JndZinganicyfelz OUmymeMy Cs OUMYMYMC ST
Accusative Animate NMmymerocs OIMMYIYIOC S nmymyneecs NOUMYIUXCHA
Accusative Inanimate |mmmymmrcs OIMMYIYIOC S nmumylneecsd nUmymmecsd
Instrumental OMIYIYMC S ONMmymencs OMIYMYMC S OMMYIYMMC A
Prepositional NMmymeMcsi NIMMymencs NMmyneMcsi NUMYIUXCHA
Pattern 363
Masculine Feminine Neuter Plural
Nominative 33 HYMAIMMIC A 3aHMMaKmasacsa 3aHMMaKleecs 3aHMMaImecs
Genitive 3aHMMaKIerocsa 3aHMMapIencs 33HMMAaKIerocsa 3aHUMalIUXCHA
Dative 3aHMMaKIeMyCsa 3aHMMapIencs 33aHMMaKIeMyCsa 3aHUMalIUMCHA
Accusative Animate 3aHMMaKIerocss 3aHMMAapIyoCcH 3aHMMaKleecs 3aHVMalMMXCA
Accusative Inanimate |3aHMMa©mUMICS 3aHMMAaMYoCA 3aHMMaKleecs 3aHMMaKomecs
Instrumental 3aHVMAaMMC A 3aHMMaKmencs 33 HVMMAaIMMMC 3aHVMAaMVMMC A
Prepositional 3aHMMalIeMCcsI 3aHMMalmencs 3aHMMalIeMcsa 3aHMMAMUXC A
Pattern 364
Masculine Feminine Neuter Plural
Nominative obpaszyomunca obpasyomasacsa obpasynmeecs obpasyomrecs
Genitive obpasyomerocsa obtpaszyomencs obpaszyomerocsa o6tpal’ylommMxcsa
Dative obpasyomeMycsa obpasyomencs obpasyomeMycsa obpa3’yimMcsa
Accusative Animate obpasymomerocsa o6pas3yomyocsa obpasynmeecs ob6pa3yrommuxca
Accusative Inanimate |o6pa3yomurcsa obpa3syomyoncsa obpasynmeecsd obpasyomrecs
Instrumental o6pa3yomMC A obpaszyomencsa o6pa3yromUMCA o6pa 3 yoIyMUC A
Prepositional obpaszynmeMcsa obpasyomencsa obpa3s3yrmeMcs obpa3yromnxcsa
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Table C-24 Reflexive Past Active Verbal Adjective Patterns

Pattern 370
Masculine Feminine Neuter Plural
Nominative YUUBIUMCS yumBImasacs yuuBimeecs yumMBIMECH
Genitive YUMBIIErOCS yumBmencs YUMBIIET'OCH YUMBINXCHA
Dative YUMBIIEMYCH yumBIENCHa yuMBIIEMyCs YUMBIVMC A
Accusative Animate yumMBIIErOCH YUMBIYIOCHA yumBIeecs YUMBIMXCSHA
Accusative Inanimate |yumBmmmcsa YUMBIIYIOCHA yumMBlleecsd yumMBIMEeCHA
Instrumental YUMBIMMC S yumBIENCsa YUMBIMMCS YUMBIVMMCS
Prepositional yUMBIIEMCSH yumBIENCs yuMBIIEMCS YUMBIMXCSHA
Pattern 371
Masculine Feminine Neuter Plural
Nominative COBOPUBINIICSH COBOPMBIIAACSH roBOpMBIIEECSH COBOPUBIMECSH
Genitive COBOPUBIIEOCHA COBOPUBIIENICSH roBOpMBIIErOCH COBOPUBIINMXCSHA
Dative COBOPUBIIEMY CHA COBOPUBIIENICSHA COBOPUBIIEMYCSH COBOPUBIIMMCHA
Accusative Animate rOBOPMBIIE'OCHA "OBOPMBIIYIOCHA roOBOpMBIIEeeCH OBOPMBIIMXCHA
Accusative Inanimate |roBopuBIUIICA TOBOPUBIIYIOCH roBOpUBIIEEeCH rOBOPMBIIMECH
Instrumental COBOPUBIVMCSA COBOPUBIIENICSHA COBOPUBIIMMCS COBOPUBIIVMICSHA
Prepositional COBOPUBIIEMCSH COBOPUBIIENICSHA COBOPUBIIEMCS COBOPUBIINMXCSHA
Pattern 372
Masculine Feminine Neuter Plural
Nominative pemaBmmncsa pemaBmasacs pemaBmeecs pelaBIMeCs
Genitive pemaBmerocs pemaBmencs pemaBmerocs pemaBIMXCHA
Dative pemaBmeMyCs pemaBIencsa pemaBmeMyCs pemaBIMMCHA
Accusative Animate pemaBmerocs pemaBmyoCc s pemaBmeecs pemaBIMXCHA
Accusative Inanimate |pemaBmmumcsa pemaBlyoC s pelmaBmeecs pemaBlMecs
Instrumental pemaBIMMCS pemaBmencs pelmaBmyMCs pemaBUMMUCH
Prepositional pemaBmeMcs pemaBmencs pemaBmeMcs pemaBIMXCA
Pattern 373
Masculine Feminine Neuter Plural
Nominative YRUBIMVICS YEMBIIAACSH YXUBIIEeEeCS YEMBIIMECH
Genitive YVRUBIIET'OCHA YVRUBIIEVICHA YVXUBIIETOCH YVEUBINUXCHA
Dative YXVMBIIEMYCH YXVMBIIEVICHA YRVMBIIEMYCS YRVBIVIMC 5
Accusative Animate Y¥MBIIEOCH YRUBIYIOC S YXMBIIeeCs YRUBINXCSHA
Accusative Inanimate |yxmuBmmmcs YHRUBIYIOCHA y¥MBIIeeCs YHRUBIMECSH
Instrumental YXVBIMMC A YHRUBIIENCHA YRMBIVMC A YRUBIVIMMC A
Prepositional Y¥VMBIIEMCS YXVBIIEVICHA YRVBIIEMCS YEVBIUXCSHA
Pattern 374
Masculine Feminine Neuter Plural
Nominative obpasoBaBmMMCA oObpasobabBlladcAa obpasoBaBlleecsa 0oOpa30BaBllMeCcH
Genitive obpazoBaBmerocsa obpasopaBllericAa ob6paszoBaBmerocs o6pa30BaBIMXCHA
Dative obpaszoBaBlleMycsa obpaszobaBllericAa ob6pas3oBaBlleMyCsa 0O0pa30BaBlMCSH
Accusative Animate obpaszoBaBmerocsa obpaszoBaBmMylcsa ob6pas3oBaBleecsa 06pa30BaBIUXCSHA
Accusative Inanimate |o6pazoBaBmmMIICa o6pa30BaBIylcsa obpazoBaBmieecsa oOpa30BaBIMeCcH
Instrumental obpazoBaBmMMCHA O6pas3oBaBIeVcA oO6pas3oBaBmMMCA 060pa’z0BaBIMMUCH
Prepositional obpazoBaBIeMcsaA oO6pa3oOBaBllelica ob6pas3oBaBlleMCcHaA 060pa30BaBIUXCH
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LST

Noun phrase: [{adverb} + adjective] + [adjective] + noun + [{adjective} + genitive noun] + [preposition + noun]
[{1:AV N *}  2:AJ (1) (2) *] [3:AJ (1) (2) *] 4:NO (1) (2) * [{5AJ G (3) *} 6:NO G (3) *] [7:EP (4) &NO _(4) (5) *]

4A  [{1%} 2%] [3%] 4N [6A {5%} 6Nl [7% 8A 8N]

Verb phrase: [{adverb} + adjective] + [adjective] + noun + verb + [{adverb} + adjective] + [adjective] + noun

[{1:AV N *} 2:AJ N (1) *] [3:AJ N (1) *] 4NO N (1) * 5VB * * (2) [{6:AV.N *} 7:AJ (2) (3) * [8:AJ (2) (3) %]
9:NO _(2) (3)_*

4A  [{1%} 2%] [3%] 4N 5V 9A [{6%} 7% [8%] ON

Adverb + adverb + adjective + adjective + adverb + adjective + noun + verb
LAV * *  2.AV * *  3:AJ * (1) 4AJ * (1) 5AV ** 6:AJ * (1) 7:NO_* (1) * 8VB * * *

1% 2% 7A 3% 4% 5% 6% 7N 8V

Adjective + verb + noun + preposition + noun + relative pronoun + adverb + adverb + verb + preposition + adjective + noun + preposition +
possessive pronoun + noun

LAJ N * *  2yB * * & 3:NO * P *  4FP (2) 5NO (2) * * 6:PR * * TAV * * AV * 5 QB * * *

10:EP_(4) 11:AJ (4) * * 12.NO_(4) * * 13:EP (5) 14PO X P  15NO_(5) * *
1% 2V 3N 4% 5A 5N 6% 7% 9V 8% 10% 12A 11% 12N 13% 14% 15N

Adjective + noun + adjective.genitive + noun.genitive + verb + noun + verb + adjective + noun

1AJ (1) (2) * 2NO (1) (2)* 3AJGM* 4NO GM* 5VB** (3) 6NO (3) ** T7:.VB * (4 8AJ (5) **
9:NO_(5) *

%

20 2N 4A 3% 4N 1% 5V 6A 6N 7V 9A 8% ON



84T

Noun phrase: [{adverb} + adjective] + [adjective] + noun + [{adverb} + {adjective} + {adjective} + genitive noun]
[{1:AV N *}  2:AJ (1) (2) *] [3:AJ (1) (2) *] 4:NO (1) (2) * [{5AV N *} {6:AJ G (3) *} {7:AJ G (3) *} 8&NO G (3) *
4A  [{1%} 2%] [83%] 4N [8A {5%} {6%} {7%} 8N]

Noun + adverb + verb + verb.infinitive + noun + noun.genitive + verb + noun + noun.genitive + adverb + adverb +
preposition.prepositional + noun + adverb + verb + adjective + noun + adjective.genitive + noun.genitive

LNO N * * 2AV * *  3VB*** 4VB* (1) 5NO (1) ** 6NOG** 7VB*(2) 8NO (2)** ONO G **

10AV * *  11.AV * * 12.PO X P 13:NO * * * 14:AV * * 15VB_ * *  16:AJ * * * 17.NO * * * 18AJ G * *
19NO G M *

1A IN 2% 3V 4V 5A 5N 6A 6N 7V 8A 8N O9A 9N 10% 11% 12% 13A 13N 14% 15V 16%
17N 19A 18% 19N

Adjective + adjective + noun + verbal adjective.past passive + preposition + adjective + noun + verb + preposition + noun + adjective +
adjective + noun

1:AJ (1) (2
10:NO_(4)_

£
* 11:AJ (5) * *  12AJ * * *  13:NO * P *

2:AJ (1) (2) * 3NO_ (1) (2)* 4VJ AP * (2) * 5EP (3) 6:AJ (3) ** 7:NO (3) ** 8&VB *** OFEP (4)

.

1% 2% 3N 4 5% 6% 7N 8V 9% 10N 11% 13A 12% 13N

Preposition + adjective + preposition + adjective + noun + verb + adverb + noun + noun.genitive

1:EP (1) 2:AJ (1) * 0 3:EP_(2) 4AJ (2) * 0 5NO_(2) (3) * 6B * (3) * 7:AV_* &NO * ** ONO G * *
1% 2% 3% 4% 5N 7A 7N 8A 8N 9A ON 6V

Simple Noun phrase: [{adverb} + adjective] + [adjective] + noun

{1:AV N *}  2:Ad (1) (2) *] [3:Ad (1) (2) *] 4NO (1) (2) *

4A  [{1%} 2%] [3%] 4N
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Source Stem S Target Stem 5 I 7 I Disambiguation Expression
a 10 |but 0 1 0 0
abcormoT 9 |absolute 124 1 0 0
abcTpakT 1 |abstract 6 1 0| 499%
annapart 1 |apparatus 6 1 0| 5252
axTuB 9 |active 124 1 0 0
aHanms 1 |analysis 6 1 0| 5268
aHaNIU3nNP 8 |analyze.analyzes.analyzed.analyzing.analyzed 186 21 8 0
aMepMKaHCK 9 |American 125 1 0 0
aHrnorosopsm| 9 |English-speaking 121 1 0 0
aMIIIUTY O 1 |amplitude 50 2 0| 5044
aHom 1 |anode 6 1 0| 499%
aBTOMaT 1 |automatic device 6 1 0| 4996
aBToMaTHueCckK 9 |automatic 125 1 0 0
aBToOMOOMUII 1 |automobile 33 1 0| 499
aToM 1 |atom 6 1 0| 4996
6 8 |take.takes.took.taking.taken 184 21 8 0
6en 9 |white 120 1 0 0
6en 9 |white 120 1 0 0
6yonoruueck 9 |biological 125 1 0 0
6nm3 9 |near 123 1 0 0
6onbn 9 |big 122 1 0 0
6paT 2 |brother 8 1 0| 4929
6ymar 1 |paper 51 2 0| 4900
6HBa 8 |happen.happens.happened.happening.happened 160 21 1 0
GEHCTPO 10 |quickly 0 1 0 0
B 11 |in 0 0 16 0
B 8 |conduct.conducts.conducted.conducting.conducted 195 273 8 0
B 8 |conducted 228| 321 0 0
B 8 |take.took.taken 185 25 8 0
B 9 |all/entire 140 1 0 0
Ba 3 |you 401 7 0 0
BEJuK 9 |great 121 1 0 0
Bec 1 |weight 6 1 0| 4212
Bax 9 |important 124 1 0 0
BemeCcTB 1 |substance 90 3 0| 4932
Beuep 1 |evening 24 1 0| 5008
BU 8 |see.sees.saw.seeing.seen 169 21 8 0
BU 8 |seen 216 69 0 0
BUL, 1 [species 6 1 0| 4176|(+4, <animal>)
BUL, 1 |view 1 1 0| 4944|(+1,'na’)
BUL, 14 |seeing.seen 255 1 8 0
BUL, 15 |see.sees.saw.seeing.seen 322 33 8 0
BO 11 |in 0 0 16 0
BO 8 |conduct.conducts.conducted.conducting.conducted 190 145 8 0
BO[, 1 |water 50 2 0| 4900
BHe 11 |outside 0 0 1 0
BOIIpPOC 1 |question 6 1 0] 4932
BOJIH 1 |wave 50 2 0| 4932
BO3OYX 1 |air 6 1 0| 4132
BCerma 10 |always 0 1 0 0
BpeM 1 |time 95 3 0| 4208
Bpau 2 |doctor 9 1 0] 4929
BH 3 |you 400 7 0 0
BEDKUB 14 |surviving.survived 257 1 0 0
BEICOK 9 |high 125 1 0 0
BHCOT 1 |height 50 2 0| 4932
BHYU 8 |learn.learned.learned 219 41 4 0
BEHYUWUB 15 |learn.learns.learned.learning.learned 374 290 4 0
BHUMUCIIUTET 9 |computational 126 1 0 0
repo 2 |hero 38 1 0| 5185
ras 1 |[gas 6 1 0| 5220
rasetT 1 [newspaper 50 2 0| 4932
rias 9 |main 124 1 0 0
rnas 1 |eye 4 1 0| 499
TOBOP 14 |speaking.spoken 254 1 12 0
TOBOP 15 |speak.speaks.spoke.speaking.spoken 291 9 12 0
jale}=Ye)o) 15 |speak.speaks.spoke.spoking.spoken 310 17 4 0
jale}=Teje) 15 |speak.speaks.spoke.spoking.spoken 311 17 12 0
TOBOP 8 |speak.speaks.spoke.speaking.spoken 161 21 12 0
ropom 1 |city 10 1 0| 5446
rocT 2 |guest 161 37 1 0| 4929
rpagyc 1 |degree 6 1 0| 4948
rpynn 1 |group 50 2 0| 4932
g 1 |day 34 1 0| 4944
na 15 |give.gives.gave.giving.given 312 17 4 0
na 8 |give.gave.given 173 25 12 0
oa 8 |give.gives.gave.giving.given 164 21 12 0
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Source Stem S Target Stem =] 7 3 7 Disambiguation Expression

nerna 8 |do.does.did.doing.did 160 21 12 0
OaHuk 2 |Danik 25 1 0| 4961
LOEMOHCTPUP 8 |demonstrate.demonstrates.demonstrated.demonstrating.demonstrated| 186 21 8 0
OeBuL, 2 |girl 61 2 0| 4929
OaBHO 10 |long ago 0 1 0 0
oaxe 10 |even 0 1 0 0
nepes 1 |tree 98 3 0| 4932
nepes 1 |wood 98 3 0| 4132
OaTumMK 1 |indicator 14 1 0| 499%
omck 1 |disk 14 1 0| 4964
no6p 9 |nice 120 1 0 0
OJI/H 1 |length 50 2 0| 4976
OOKTOP 2 |doctor 10 1 0| 4929
0sist 11 |for 0 0 1 0
OOBOJILHO 10 |quite 0 1 0 0
OOXI, 1 |rain 31 1 0| 4900
popor 1 |road 51 2 0| 4934
nou 2 |daughter 76 2 0| 4936
neep 1 [door 72 2 0| 4932
opy 2 |friend 11 1 0| 4929
e 3 |her 398 4 0 0
e 3 |him 394 3 0 0
e 3 it 394 5 0 0
e 8 |eat.eats.ate.eating.eaten 179 21 8 0
e 8 |go.goes.went.going.gone 194 277 0 0
ecnm 12 |if 0 3 0 0
X 2 |wife 56 2 0| 5953
3011 8 |wait.waits.waited.waiting.waited 198 21 10 0
178 8 [live.lives.lived living.lived 163 21 0 0
WUOKOCT 1 (liquid 72 2 0| 4964
KB 15 |live.lives.lived.living.lived 324 33 0 0
Ky pHAa 1 |journal 6 1 0| 4164
3a6 8 |forget.forgot.forgotten 168 25 8 0
30aHU 1 |building 91 3 0| 4934
3amnac 1 |reserve 6 1 0| 4932
3aKp 15 |close.closes.close.closing.closed 341 65 0 0
3aKp 8 |close.closed.closed 170 25 8 0
3apan 1 |charge 6 1 0| 4948
3avacTyio 10 |often 0 1 0 0
3Ha 8 |know.knows.knew.knowing.knew 160 21 8 0
3B 1 |star 60 2 0| 4934
3BYK 1 [sound 14 1 0| 4932
3pEeHN 1 |view 91 3 0| 4948
u 10 |and 0 1 0 0
n 8 |search.searches.searched.searching.searched 188 21 10 0
nm, 8 |go.goes.went.going.gone 192\ 277 0 0
ux 4 |their 150 4 0 0
UM 3 |him 395 3 0 0
UM 3 it 395 5 0 0
VIHTIIOK 2 |turkey 14 1 0| 4936
VIMITYJIBC 1 |impulse 6 1 0| 5012
unm 10 |or 0 1 0 0
VMHOT A 10 [sometimes 0 1 0 0
MHTepec 9 |interesting 124 1 0 0
VICTVHH 9 |true 120 1 0 0
VCcClieqoBaHn 1 |research work 91 3 0| 4980
nccriegoBaTen 2 |researcher 33 1 0| 4929
U36HT 1 |abundance 7 1 0| 5008
U3BECT 9 |well-known 124 1 0 0
K 12 |who 380 1 0 0
Kax[, 9 |every 120 1 0 0
xarTom 1 |cathode 6 1 0| 4932
xam 1 |cough 36 1 0| 4932
KMl 1 |keel 33 1 0| 4932
xra 8 |put.puts.put.putting.put 171 21 8 0
KHUT 1 |book 51 2 0| 4932
KOH 1 |end 12 1 0| 5012
KoJ 1 |ring 93 3 0| 4932
xoneba 8 |oscillate.oscillates.oscillated.oscillating.oscillated 160 21 8 0
koneba 8 |oscillated 210 69 0 0
KOB 1 |carpet 1 62 18 1 0| 4964
KOTOp 6 |which 410 0 0 0|~(5,<PERSON>)
KOTOp 6 |who 410 0 0 0[(5,<PERSON>)
Ko 2 |cat 54 2 0| 4936
Kpa 1 |edge 30 1 0| 4870
Kpacus 9 |beautiful 120 1 0 0
Ky 15 |buy.buys.bought.buying.bought 340 65 0 0




L
=z |2 ¢ |§

: 1L

< g | £ | & | 2

® g8 | 2 |2 |2 o )

Source Stem S Target Stem =] 7 3 7 Disambiguation Expression

bt 1 [ice 3 1 0| 4132
n 8 |lay.laid.lain 177 9 0 0
ne 8 |fly.flies.flew.flying.flown 196| 277 0 0
JIom, 2 |people 112 4 0| 4129
nexum 1 |lecture 71 2 0| 4934
JleH 2 |Lena 50 2 0| 4961
nec 1 |forest 5 1 0| 4934
TIMH3 1 |lens 50 2 0| 5188
nMTepaTyp 1 |literature 50 2 0| 4100
TIYH 1 |[moon 50 2 0| 4934
M 3 |me 391 1 0 0
MaMm 2 |mom 52 2 0| 865
MaJlbuUMK 2 |boy 10 1 0| 4929
Mac 1 ol 94 3 0| 5028
MaT 2 |mother 77 2 0| 4961
MeTar 1 |metal 6 1 0| 494
MaTepuar 1 |material 6 1 0| 4932
Macc 1 |mass 50 2 0| 5232
MecT 1 |place 90 3 0| 4930
MeTpo 1 |subway 100 3 0| 4868
MalmH 1 |machine 50 2 0| 4932
MalHHE 9 |machine 120 1 0 0
MUXaHU3M 1 |mechanism 6 1 0| 4932
MMIT 9 |gentle 120 1 0 0
MO 4 |my 150 1 0 0
MHOT 9 |many 125 1 0 0
MOp 1 [sea 92 3 0| 4934
MOTOP 1 |motor 6 1 0| 4932
MOIIH 9 |powerful 120 1 0 0
MY 2 |husband 17 1 0| 4929
My3e 1 [museum 32 1 0| 4934
MEI 3 |we 390 6 0 0
MBI 2 |baby mouse 19 1 0| 6984
MEIIT 2 |mouse 79 2 0| 6984
H 14 |carrying.carried 253 1 8 0
HEM 3 |him 396 3 0 0
HEM 3 it 396 5 0 0
He 10 |not 0 1 0 0
Ha 11 |of 0 0 4 0[(-1,'Bum’)
Ha 11 |on 0 0 16 0|(3,[_.P_])
Ha 11 |onto 0 0 4 0
Ha 3 |us 401 6 0 0
Heb 1 |sky 96 3 0| 5382
Heb 1 |sky 9% 3 0| 5446
Hemern 1 |week 70 2 0| 4944
HabnoOeHn 1 |observation 91 3 0| 5008
HeOoCTyn 9 |unattainable 124 1 0 0
Hen 3 |her 399 4 0 0
HEBHI O 9 |unsuitable 124 1 0 0
HeT 10 [there are no 0 1 0 0|(+3,[_G_P))
Heynau 1 |failure 51 2 0| 4980
Hayx 1 |science 51 2 0| 4208
HaCTOsm 9 |present 121 1 0 0
HayuH 9 |scientific 120 1 0 0
Ham 4 |our 151 1 0 0
Hau 8 |begin.began.begun 178 25 8 0
HIX 3 |them 404 8 0 0
HO 8 |carry.carries.carried.carrying.carried 191 149 8 0
o 11 |about 0 0 16 0
on 15 |dress.dresses.dressed.dressing.dressed 342 65 0 0
06 9 [both 143 1 0 0
on 9 |one 142 1 0 0
obnak 1 |cloud 101 3 0| 4932
obrnacT 1 |area 72 2 0| 5012
odpopmis 8 |form.forms.formed.forming.formed 160 21 8 0
obpas 1 |form 6 1 0| 4948
obpas 14 |forming.formed 252 1 8 0
obpa3s 15 |form.forms.formed.forming.formed 294 9 8 0
obpas 15 |form.forms.formed.forming.formed 313 17 0 0
obpas 15 |form.forms.formed.forming.formed 325 33 8 0
obpas 15 |form.forms.formed.forming.formed 340 65 0 0
o6pas 15 |formed 163 34| 12| o o
obpa3s 8 |form.forms.formed.forming.formed 186 21 8 0
obpazoBan 15 |formed 374| 164 0 0
OBBIUHO 10 |normally 0 1 0 0
ONATH 10 |again 0 1 0 0
omnpenenéHH 9 |established 120 1 0 0
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oxeaH 1 |ocean 6 1 0| 4998
oH 3 |he 390 3 0 0
OHa 3 |she 390 4 0 0
OHO 3 it 393 5 0 0
oT 2 |father 12 1 0| 4961
OTNNUM 1 |difference 91 3 0| 4944
OTIIMUH 9 |excellent 120 1 0 0
OCHOB 1 |basis 50 2 0| 4112
OCHOB 9 |basic 122 1 0 0
oTBe 8 |answer.answered.answered 165 25 4 0
ocTa 8 |remain.remains.remained.remaining.remained 214 37 16 0
oTpuLaTern 9 |negative 126 1 0 0
OTCYTCTB 8 |missing 186 69 8 0
ommn6 1 |error 58 2 0| 4996
OUeHb 10 |very 0 1 0 0
OUEBULOHO 10 |obviously 0 1 0 0
OuxK 1 |glasses 110 4 0| 4132
o 8 |drink.drinks.drank.drinking.drunk 180 21 8 0
n 8 |sing.sings.sang.singing.sung 181 21 8 0
nec 1 |song 73 2 0| 4932
nepeBo 8 |translate.translates.translated.translating.translated 190 145 8 0
nepeBo 8 |translated 236 197 0 0
nepesoq 1 |translation 6 1 0| 4980
nepB 9 [first 120 1 0 0
nm 8 |write.writes.wrote.writing.written 166 21 12 0
fuiZiiig 1 |food 51 2 0| 419%
no 11 |about 0 0 2 0
no 8 |send.sent.sent 183 25 12 0
o 8 |understand.understood.understood 176 25 8 0
no-aurnucku| 10 |in English 0 1 0 0
rnogepXaHu 1 [support 91 3 0| 4944
nraH 1 |plan 6 1 0| 4948
nopH 8 |liftlifted.lifted 197 25 8 0
nomno6HO 10 |similar 0 1 2 0
NOOTBEPXOEHU 1 |confirmation 91 3 0| 4976
nonynap 9 |popular 124 1 0 0
MOKYII 1 |purchase 58 2 0| 4932
non 1 |field 92 3 0| 4934
non 1 |floor 1 1 0| 4934
mon 1 [gender 6 1 0| 4880
JI0X 9 |bad 122 1 0 0
IOMO 8 |help.helped.helped 175 25 4 0
IOJIOBUH 1 |half 50 2 0| 5716
TIOJIOX 8 |put.put.put 172 25 8 0
TIOTIORUTETT 9 |positive 126 1 0 0
oMo 1 |help 72 2 0| 4148
nonb30BaTen 2 |user 37 1 0] 4929
TIOBHIIEHN 1 |increase 91 3 0| 5008
OoXanym 10 |perhaps 0 1 0 0
norep 1 |loss 70 2 0| 5232
nocrienoBaTern 9 |successful 126 1 0 0
nopsap, 1 |order 7 1 0| 5044
IOCTOSHHO 10 |constantly 0 1 0 0
nocTynaTern 9 |progressive 126 1 0 0
IO3BOJIA 8 |allow.allows.allowed.allowing.allowed 160 21 4 0
IouTH 10 |almost 0 1 0 0
npepern 1 |limit 6 1 0| 4948
npenMeT 1 |object 6 1 0| 4996
NpenjioXeHn 1 [sentence 91 3 0| 4932
npencTaBlleHN 1 |hypothesis 91 3 0| 4180
npencTaBIsa 8 |present.presents.presented.presenting.presented 160 21 12 0
npaB[ 1 |truth 50 2 0| 4976
NpeBOCXOOH 9 |superb 120 1 0 0
nputop 1 |device 6 1 0| 4932
PUHINIT 1 |principle 6 1 0| 4944
IPUHIONII 1 |principle 6 1 0| 4944
npuMep 1 |example 6 1 0| 499%
NPYIMEPHO 10 |approximately 0 1 2 0
npupomn 1 |nature 50 2 0| 4134
NprcoenMHEeHN 1 [combination 91 3 0| 4928
npolecc 1 |process 6 1 0| 5200
nporpaMm 1 |program 1 64 50 2 0| 4932
NpoBOL 1 |conductor 6 1 0| 4932
IpOoCMaTpPEBa 8 |review.reviews.reviewed.reviewing.reviewed 160 21 8 0
npocT 9 |simple 122 1 0 0
IpOCTO 10 |simply 0 1 0 0
IPOCTPaHCTB 1 |space 90 3 0| 4902
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npoumnTa 15 |read.reads.read.reading.read 343| 321 4 0
npoumnTa 8 |read 210 73 0 0
npoumMTa 8 |read.read.read 160 25 12 0
npoumuTasn 15 |read 374 292 4 0
oyT 1 |way 35 1 0| 4944
noyT 1 |way 35 1 0| 4946
pen 9 |rare 123 1 0 0
peaxuu 1 |reaction 71 2 0| 4948
paboT 1 |work 50 2 0| 4916
pebsar 2 |children 113 4 0| 4129
pakeT 1 |rocket 50 2 0| 4932
paHe 15 |injure.injures.injured.injuring.injured 343 65 0 0
pas 9 |equal 124 1 0 0
pacTBop 1 |solution 6 1 0| 4164
pasz6bu 15 |break.breaks.broke.breaking.broken 340 65 0 0
pasMep 1 |dimension 6 1 0| 4880
pasHoo6pas 9 |various 124 1 0 0
pasHoOCT 1 |difference 72 2 0| 4944
paspaboTaHH 9 |developed 120 1 0 0
DPVIMITSIH 2 |Roman 15 1 0] 4929
pon 1 |role 33 1 0| 4948
pALn 1 |series 1 1 0| 4180
PYXb 1 |rifle 102 3 0| 4932
pycck 9 |Russian 125 1 0 0
DHIH 1 |market 7 1 0| 4946
PEIG 2 |fish 52 2 0| 5224
c 1 |village 97 3 0| 4934
c 2 |sister 55 2 0| 4929
c 8 |sit.sat.sat 182 25 0 0
caMm 9 [most 120 1 0 0
caMonéT 1 |airplane 6 1 0| 499
cepennH 1 |center 50 2 0| 4870
cn 8 |sleep.sleeps.slept.sleeping.slept 189 21 0 0
criem 15 |hurry.hurries.hurried.hurrying.hurried 290 9 0 0
crnoco6b 1 |means 6 1 0| 4180
cka 8 |say.said.said 162 25 12 0
cxeM 1 |scheme 50 2 0| 4932
37858 1 |strength 50 2 0| 4912
cuH 9 |blue 130 1 0 0
[¢)%8)1 9 |strong 126 1 0 0
cucTeM 1 |system 50 2 0| 4932
cobax 2 |dog 53 2 0| 4936
cornacu 1 |agreement 91 3 0| 5008
CcoxXpaHeHMU 1 |conservation 91 3 0| 4916
crno 1 |(layer 38 1 0| 4934
cIioB 1 |word 920 3 0| 4932
croBap 1 |dictionary 31 1 0| 5444
coBCceM 10 |completely 0 1 0 0
crnyua 1 |case 32 1 0| 4944
[edaiiney 14 |hearing.heard 251 1 8 0
cBeT 1 [light 1 1 0| 4964
CBO 9 |own 121 1 0 0
cBobopn 9 |free 124 1 0 0
CBA3 1 |connection 72 2 0| 4948
cra 8 |become.became.become 174 25 16 0
cpen 1 |medium 50 2 0| 6228
cynb 2 |judge 40 1 0| 4929
craThb 1 |article 75 2 0| 499%
cToI 1 |table 6 1 0| 4932
CcTyn 1 |chair 22 1 0| 4932
cTpo 8 |build.builds.built.building.built 161 21 8 0
CTPYKTYD 1 |structure 50 2 0| 4932
CTPYKTYP 1 |structure 50 2 0| 4948
CYmHOCT 1 |essence 79 2 0| 4912
CHIH 2 |son 16 1 0| 4929
T 3 |you 392 2 0 0
T 7 |that 156 0 0 0|~(1,[_P_])
T 7 |those 156 0 0 0|(1,[_P_])
TET 2 |aunt 74 2 0| 4993
Tak 10 |so 0 1 0 0
TEeXHUK 1 |[technology 51 2 0| 5424
Taxxe 10 |also 1 65 0 1 0 0
Ten 2 |calf 20 1 0| 5704
TeMIepaTyp 1 |temperature 50 2 0| 4884
Teopu 1 |theory 71 2 0| 5460
TepPMUH 1 |term 6 1 0| 4932
TUT'P 2 |tiger 13 1 0| 4936
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TOJIBKO 10 |only 0 1 0 0
TOU 1 |point 54 2 0| 4932
TOU 1 |point 57 2 0| 4948
TSDKETT 9 |heavy 120 1 0 0
TpeT 9 |third 131 1 0 0
Tpy6 1 |tube 58 2 0| 4932
TPYOHOCT 1 |difficulty 72 2 0| 1392
TpyC 1 |underwear 114 4 0| 4132
% 11 |at 0 0 1 0
YIOVBII 15 |surprise.surprises.surprised.surprising.surprised 346 65 4 0
yno6 9 |comfortable 124 1 0 0
yr 1 |coal 39 1 0| 4900
yr 1 |corner 2 1 0| 4932
YHUBEPCUTET 1 |university 6 1 0| 5446
VB 8 |see.sees.saw.seeing.seen 216 73 0 0
yBUL 15 |see.sees.saw.seeing.seen 345 65 0 0
yKe 10 |already 0 1 0 0
ycnex 1 |[success 23 1 0| 5232
YpoB 1 |level 34 1 0| 4948
YyCTOMUmnB 9 |stable 120 1 0 0
YCTPOMICTB 1 |construction 90 3 0| 4932
ymern 1 |canyon 103 3 0| 4934
yu 15 |study.studies.studied.studying.studied 360 10 4 0
yu 8 |study.studies.studied.studying.studied 219 37 4 0
yua 15 |study.studies.studied.studying.studied 370 162 4 0
yJyacTu 1 |participation 91 3 0| 4132
daxT 1 |fact 6 1 0| 4944
dopm 1 |form 50 2 0| 4980
oyHKUINM 1 |function 70 2 0| 4932
$YHXLIMOHMD 8 |function.functions.functioned.functioning.functioned 186 21 8 0
xapakTep 9 |characteristic 124 1 0 0
XVIMMUECK 9 |chemical 125 1 0 0
X0 8 |go.goes.went.going.gone 190 145 0 0
X0 8 |want.wants.wanted.wanting.wanted 199 21 8 0
Xornop, 9 |cold 124 1 0 0
XOopom 9 |good 121 1 0 0
nern 1 |[goal 72 2 0| 4948
epx 1 |church 78 2 0| 5222
u 12 |what 381 2 0 0
u 9 |whose 141 1 0 0
uépH 9 |black 120 1 0 0
uesioBek 2 |person 21 1 0| 4929
uac 1 |clock 114 4 0| 4164
uepenax 2 |turtle 51 2 0| 4936
yacTull 1 |particle 50 2 0| 4932
yacTo 10 |often 0 1 0 0
yacToT 1 |frequency 50 2 0| 5444
umTa 14 |reading.read 250 9 12 0
umuTa 14 |reading.read 270 12 4 0
umMTa 15 |read.reads.read.reading.read 293| 137 12 0
umTa 15 |read.reads.read.reading.read 310| 145 4 0
umTa 15 |read.reads.read.reading.read 320| 161 12 0
umyTa 15 |read.reads.read.reading.read 343 193 4 0
umyTa 8 |read 210 69 0 0
umMTa 8 |read.reads.read.reading.read 160 21 12 0
umMTaB 15 |read 374 164 4 0
UumucT 9 |pure 120 1 0 0
uTo 16 |that 0 0 0 0/(-2,))
m 8 |/././.went.gone 193| 277 0 0
mar 1 |step 1 1 0| 4948
MVPUH 1 |width 50 2 0| 4948
mUpPOK 9 |wide 125 1 0 0
mTaHr 1 |rod 51 2 0| 4932
myM 1 |noise 6 1 0| 4976
mMTOXK 1 |rod 23 1 0| 4932
i 1 |cheek 59 2 0| 4932
SKCIEepPVMEeHT 1 |experiment 6 1 0| 49%
SJIeKTPOo[, 1 |electrode 6 1 0| 4996
SJIeMEeHT 1 |element 6 1 0| 499%
SHepru 1 |energy 70 2 0| 5428
ST 7 |it 1 66 155 0 0 0
ST 7 |this 155 0 0 0
g 3| 390 1 0 0
A6710K 1 |apple 29 3 0| 499%
ABJIEHU 1 |phenomenon 91 3 0| 6228
APK 9 |bright 125 1 0 0
ACH 9 |clear 120 1 0 0
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Figure F-1: Original English Abstract

A large volume of scientific work published in Russian remains essentially
unavailable to the English-speaking world. Often only the most popular or well-
known work is translated. Moreover, in many cases, even the abstracts remain
untranslated. This presents a difficult situation for researchers who may not be
aware of Russian work in their field. This machine translation system allows users to
survey Russian abstracts. It also provides various tools to build the program’s
vocabulary, to design how sentences are structured and translated, and to
demonstrate many machine translation concepts.

Figure F-2: Abstract in Russian

AabX]Z aUgkaoZ dUVbfo$ bcgV_]"bWUaaoZ aU dgee”b™ s\o”Z§ befUrfes We
gmabef] aZYbefgcao "] UaX_bXbWbdsm] ™~ Jee zZYbWUfZ_s™i LUefb fb_p~beU 0Zc
bcg sdaoz ] ] J\WZefaoZ Jee ZYbWua]s cZdZWbYsfest ?db~Z fbXbs§ Wb ~abX]i e_gk
Usi bfegfefiigrf YU Z cZdZWbYo UVefdu bW Rfb cdzYefUW_sZf fdgYabef] Y_s Je
e_ZYbWUFZ_z¥$ “bfbdoz§ \UkUefgr aZ \aUrf b dgee”]i duVbfUi Wellb]i bV_Uefsit
EU\dUVbfUaaUs e]efZ~U ~U Nl JaabXb cZdZWbYU cb\Wb_sZf cb_p\bWUfZ_s™~ cdbe " Ufd
oWUfp dgee™]Z Uvefdurfol FlefZz U fUN[Z cb\Wb_sZf efdb]fp e_bWudp cdbXdU™ "o
$ bhbd™_sfp efdg”™fgdg cdzY_b[Za]¥$ U fUr[Z ]1 cZdZWbYbW ] YZ™ baefd]dbwUfp d
U\abbVdU\aoZ cd]aj]co Ul JaabXb czdZWbYUi

Figure F-3: Program-Generated Transliteration from Russian

Mnogie nauchnye raboty, opublikovannye na russkom jazyke, ostajutsja v
sushchnosti nedostupnymi anglogovorjashchim issledovateljam. Chasto tol'ko samye
populjarnye ili izvestnye issledovanija perevodjatsja. Krome togo, vo mnogix
sluchajax otsutstvujut dazhe perevody abstraktov. Eto predstavljaet trudnosti dlja
issledovatelej, kotorye, zachastuju ne znajut o russkix rabotax v ix oblastjax.
Razrabotannaja sistema mashinnogo perevoda pozvoljaet polzovateljam
prosmatryvat' russkie abstrakty. Sistema takzhe pozvoljaet stroit' slovar' programmy,
oformljat’ strukturu predlozhenij, a takzhe ix perevodov i demonstrirovat'
raznoobraznye printsipy mashinnogo perevoda.

Figure F-4: Program-Generated Translation from Russian

Many scientific works, being published in Russian, remain in essence
unattainable to the English-speaking researchers. Often only the most popular or
well-known research works are translated.  Moreover, in many cases even the
translations of the abstracts are missing. This presents difficulties for the researchers,
who, often know not about the Russian work in their areas. The machine translation
system developed allows to the users to review the Russian abstracts. The system
also allows to build the dictionary of the program, to form the structure of the
sentences, as well as their translations and to demonstrate various principles of a
machine translation.
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Figure F-5: Transfer Details

Transfer Details Log of 'SEMINAR.ABS' (11.03.96 22:22:28)

Sentence: MHor'mMe HayuHHe paboTH, ONYONMKOBAHHEHE Ha PYCCKOM f3HKE, OCTAlTCHA B
CYIHOCTVM HEOOCTYIIHHMM AaHTJIOTOBOPSAIMM MCCIIeOOoOBaTENIAM.
[0:00]
Lookup: Muorwme

Got= MHOT (many)
SC= AJ NP O AJ 2 PO

Lookup: HayuHHe

Got= HayuH (scientific)
SC= AT NP O AJ 2 PO

Lookup: paboTH

Got= paboT (work)
SC= NOG F 0 NONPO NOAZPO

Lookup: ony6nmMKoBaHHEE

Got= ony6nux (publish.publishes.published.publishing.published)
SC= VJ_AP NP 0O VJ AP 2 P 0

Lookup: Ha

Got= Ha (onto)
SC= EP_A

Lookup: pycckom

Got= pyccx (Russian)
SC= AT PMO AJ P NO

Lookup: sA3HKe

Got= sazwpx (language)
SC= NO_P M 0

Lookup: ocTawnTcsHa

Got= ocTa (remain.remains.remained.remaining.remained)
SC= VB 3 P I

Lookup: B

Got= B (in)
SC= EP_P

Lookup: cymHoCcTM

Got= cymHocT (essence)
SC= NO_G_F_ 0 NO_D F O NO_P F 0O NO_N PO

Lookup: HemoCTYIIHHEMM
Got= HepmocTyn (unattainable)

SC= AJ_I P O
Lookup: aHI'JIOTOBOPSAIMM
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Got= aurnoropopsam (English-speaking)
SC=AJ_ I M 0O AJ I N O AJ DPO

LOOkUp! rccriiegopaTelJiAaM

Got= wmccnepoBaTen (researcher)
SC= NO_D_P_0

Sentence disambiguation:

(Ha) disambiguated as (on).
Sentence has 576 possible symbolic constant interpretations.
Sentence transfer:

Symbolic Constants: [0:01]
AJ_ NP 0O AJ NP O NONUPO VJ AP NP O EP P AJ P MO NO P MO

VB_3_P_I EP P NO_G F O AJ_I_P O AJ_I_M O NO_D P_O

Transfer Rule #130 matched:
Russian= 1:AJ (1) _(2)_* 2:AJ (1
5:EP_(3) 6:AJ_(3)_*_*
10:NO_(4)_*_* 11: AJ (5
English= 1% 2% 3N 473 5% 6%

)_(2)_* 3:NO_(1)_(2)_* 4:VJ_AP_*_(2)_*
7:NO_(3)_*_* 8:VB_*_*_* 9:EP_(4)
) *x

% 127AJ % * % 13:NO_* P *

7N 8V 9% 10N 11% 13A 12% 13N
[0:01]
Raw Translation:

Many scientific works, being published on Russian language, remain in
essence unattainable to the English-speaking researchers.

Sentence: UYacTo TONBKO caMble IONYJIAPHHE UM M3BECTHHE MCCIIeOOBaHUSA
[1epeBonATCH.
[0:01]
Lookup: UYactTo

Got= uacTto (often)
SC= AV_N_0

Lookup: Tonbxo

Got= Tonbko (only)
SC= AV_N_O

Lookup: cawmue

Got= cam (most)
SC= AJ N P 0O AJ 2 P O

Lookup: MHONYJSApPHEE

Got= nonynsap (popular)
SC= AJ_N_P_ 0 AJ_2_P_ O

Lookup: wnm

Got= wmnu (or)
SC= AV_N_0O

Lookup: WM3BeCTHHE

Got= mzBecT (well-known)
SC= AJ_N P 0O AJ_2 P O

Lookup: muccrenoBaHUsa
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Got= wmccnepgoBaHu (research work)
SC= NO_G_N_0O NO_N_P 0O NO A P O

Lookup: mHepeBOOATCSA

Got= nepero (translated)
SC= VB_3_P_0

Sentence disambiguation:

No ambiguous words.
Sentence has 24 possible symbolic constant interpretations.
Sentence transfer:

Symbolic Constants: [0:02]
AV.N O AV.N O AJ_ NP O AJ NPO AV.NO AJ NP O NO_N_P O
VB_3_P 0

Transfer Rule #126 matched:

Russian= 1:AV_* * 2:AV * * 3:AJ * (1) 4:AJ_* (1) 5:AV_* * 6:AJ_* (1)
7:NO_*_(1)_* 8:VB_*_*_x*
English= 1% 2% 7A 3% 4% 5% 6% 7N 8V
[0:02]

Raw Translation:

Often only the most popular or well-known research works are translated.

Sentence: KpoMe Toro, BO MHOI'MX CJlyuasx OTCYTCTBYIOT La)e IepeBOMH
abCcTpaKkToOB.
[0:02]
Lookup: Kpowme

Got= xpome (besides)
SC= EP_G

Lookup: Toro

Got= T (those)
SC= AJGM O AJ_ 1 MO AJ GNO AJ ADNDO

Got= T (that)
SC= AJ_G_M AJ 1 MO AJ G NO AJANO

Lookup: BO

Got= BO (in)
SC= EP_P

Lookup: MHOTrmUX

Got= MHOI' (many)
SC= AJ_G_ P 0O AJ_1 P 0O AJ P P O

Lookup: cnyuasax

Got= cnyua (case)
SC= NO_P_P_0

Lookup: OTCYTCTBYOT
Got= oTcyTcTE (missing)
SC= VB_3_P_A
Lookup: paxe

Got= pawxe (even)
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SC= AV_N_0O
Lookup: mHepeBOOEH

Got= neperon (translation)
SC= NO_N_P_0 NO_A_P_O

Lookup: abcTpakTor

Got= abcTpakxT (abstract)
SC= NO_G_P_0

Sentence disambiguation:
(Toro,) disambiguated as (that).
Sentence has 24 possible symbolic constant interpretations.

Sentence transfer:

Symbolic Constants: [0:02]
EP. G AJ_GMO0O EP P AJ G P O NO P P O VB 3 P A AV.N O NO_N_P O
NO_G_P_0

Transfer Rule #127 matched:
Russian= 1:EP_(1) 2:AJ_(1)_*_ 0 3:EP_(2) 4:AJ_(2)_*_ 0 5:NO_(2)_(3)_*
6:VB_*_(3)_* 7:AV_* 8:NO_*_*_ * 9:NO_G_*_*
English= 1% 2% 3% 4% 5N 7A 7N 8A 8N 9A ON 6V
[0:02]

Raw Translation:

Besides that, in many cases even the translations of the abstracts are
missing.

Sentence: 9To mpencTaBifAeT TPYLOHOCTM IJIS MCCllefoBaTesley, KOTOPHE, 3adacTyio
He B3HAalT O Pycckux paborax B MX 06JlaCTAX.
[0:02]
Lookup: 3To0

Got= sT (this)
SC= AJ NNO AJ A NDO

Got= oT (it)
SC= AJ NNO AJ A NDO

Lookup: mHnpencTaBlsgeT

Got= npencraBnsa (present.presents.presented.presenting.presented)
SC= VB_3_S_D VB_3_S_A

Lookup: TpYyOHOCTHU

Got= TpynHocT (difficulty)
SC= NO_G_F_ 0 NO D F O NO_P F O NO_N_P O NO_A P O

Lookup: ona

Got= gna (for)
SC= EP_G

Lookup: wuccriegoBaTenen

Got= wmccrnepoBaTen (researcher)
SC= NO_G_P_0

Lookup: XOTOpEE

Got= xoTop (who)
SC= PR_.N.P PR _2_P
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Got= xoTop (which)
SC= PR_.N.P PR 2 P

Lookup: B3auvacTyio

Got= zauactyn (often)
SC= AV_N_O

Lookup: He

Got= He (not)
SC= AV_N_0O

Lookup: B3Ha®OT

Got= zHa (know.knows.knew.knowing.knew)
SC= VB_3_P_A

Lookup: o

Got= o (about)
SC= EP_P

Lookup: pyccxmux

Got= pycckx (Russian)
SC= AJ_G_ P 0O AJ_1 P 0O AJ P P O

Lookup: paborax

Got= pabot (work)
SC= NO_P_P_0

Lookup: B

Got= B (in)
SC= EP_P

Lookup: mx

Got= mux (their)
SC= PO_X P

Lookup: obnacrtax

Got= obnact (area)
SC= NO_P_P_0

Sentence disambiguation:

(3T0) randomly disambiguated as (this).
(xoTopre, ) disambiguated as (who).

Sentence has 120 possible symbolic constant interpretations.
Sentence transfer:

Symbolic Constants: [0:03]
AJ_N N O VB_3 .S D NONP O EP G NO_G P O PR NP AV_.N 0O AV_N_O
VB_3 P A EP P AJ P P 0O NO_P P O EP_P PO X P NO_P P O

Transfer Rule #128 matched:
Russian= 1:AJ _N_* * 2:VB * * * 3:NO_* P * 4:EP_(2) 5:NO_(
4

6:PR_*_* 7:AV_*_* 8:AV_*_* 9:VB_*_*_* 10:EP_

_ _x )
12:NO_(4)_*_ * 13:EP_(5) 14:PO_X P 15:NO_(5)_x*_*
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English= 1% 2v 3N 4% 5A 5N 6% 7% 9V 8% 10% 12A 11% 12N
13% 14% 15N
[0:03]
Raw Translation:

This presents difficulties for the researchers, who, often know not
about the Russian works in their areas.

Sentence: PazpafoTaHHas CHUCTeMa MallMHHOI'O IIepeBofa [NO3BOJIAET [IONL30BaTENIAM
IPOCMaTpPHBATL pPycCKMe abCTpaKTH.

[0:03]
Lookup: PazpaboTaHHas
Got= pazpaboraHH (developed)
SC= AJ_N_F_0O
Lookup: cucrema
Got= cucrem (system)
SC= NO_N_F_0
Lookup: MammMHHOI'O
Got= MammHH (machine)
SC= AJ_G M O AJ_ 1. MO AJ G.N_O
Lookup: nepeBopma
Got= neperon (translation)
SC= NO_G_M_0
Lookup: mnos3BONfAeT
Got= noszponsa (allow.allows.allowed.allowing.allowed)
SC= VB_3_S_D
Lookup: nomnbzoBaTernsaM
Got= nomnbzoBaTen (user)
SC= NO_D_P_0
Lookup: npocMaTpHBaTb
Got= npocMaTpeHBa (review.reviews.reviewed.reviewing.reviewed)
SC= VB_I_A
Lookup: pyccxkxue
Got= pyccxkx (Russian)
SC= AJ_N_P 0O AJ_2_P O
Lookup: abcTpakxTH
Got= abcTpaxT (abstract)
SC= NO_N_P_ 0 NO_A_P_O
Sentence disambiguation:
No ambiguous words.
Sentence has 12 possible symbolic constant interpretations.
Sentence transfer:
Symbolic Constants: [0:03]

AJ_N_F_O0O NO_N_F O AJ G MO NO_G MO VB_3_S D NO_D P O VB_I_A
AJ_N_P_O0 NO_N_P_O
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Transfer Rule #131 matched:
Russian= 1:AJ (1) _(2)_* 2:NO (1)
5:VB_*_*_(3) 6:NO_(3)_*_
9:NO_(5)_*_*
English= 2A 2N 4A 3% 4N 1% 5V 6A 6N 7V 9A 8% ON
[0:03]
Raw Translation:

The system of the machine translation developed allows to the users to
review the Russian abstracts.

Sentence: CucTeMa TakiXe I[NO3BOJISET CTPOMUTL CJlOBapb NPOr'paMMel, OQOPMIIATH
CTPYKTYPY HNPEeOJIOXeHMM, a TakXe MX [NepeBOLOOB M OeMOHCTPUPOBATBL
pPasHoOOpaszHEEe NPMHLMIIE MallMHHOI'O [epeBoma.

[0:03]
Lookup: Cucrema

Got= cucreMm (system)
SC= NO_N_F_0

Lookup: Takxe

Got= Takxe (also)
SC= AV_N_0O

Lookup: MHOB3BONAET

Got= noszeonsa (allow.allows.allowed.allowing.allowed)
SC= VB_3_S_D

Lookup: cTpoutshb

Got= cTpo (build.builds.built.building.built)
SC= VB_I_A

Lookup: crnoepapsb

Got= cnoeap (dictionary)
SC= NO_N.M 0 NO_A MO

Lookup: HOpOorpaMMEl

Got= nporpamm (program)
SC= NO_G_F_0O NO_N_P_O0O NO_A_P_O

Lookup: odopmMnATs

Got= odopmna (form.forms.formed.forming.formed)
SC= VB_I_A

Lookup: CTPYKTYPY

Got= cTpykTyp (structure)
SC= NO_A_F_0

Lookup: MHOpenyioXeHUN

Got= npennoxeHu (sentence)
SC= NO_G_P_0

Lookup: a

Got= a (but)
SC= AV_N O

Lookup: Takxe
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Got= Takxe (also)
SC= AV_N_0O

Lookup: mx

Got= ux (their)
SC= PO X P

Lookup: IHepeBOOOB

Got= neperon (translation)
SC= NO_G_P_0

Lookup: m

Got= m (and)
SC= AV_N O

Lookup: OEeMOHCTPUPOBATH
Got= pmemoHcTpup (demonstrate.demonstrates.demonstrated.demonstrating.
demonstrated)
SC= VB_I_A

Lookup: pazHOO6pa3zHEE

Got= pasHoOb6pas (various)
SC= AJ_N_P_ 0O AJ_2_P_ O

Lookup: MNPUHIMIIE

Got= npmunun (principle)
SC= NO_N_P 0 NO_A_P O

Lookup: MamMHHOI'O

Got= mMammHH (machine)
SC= AJGMO0O AJ 1 MO AJGNO

Lookup: mnepeBona

Got= neperon (translation)
SC= NO_G_M_0

Sentence disambiguation:
No ambiguous words.
Sentence has 72 possible symbolic constant interpretations.

Sentence transfer:

Symbolic Constants: [0:03]
NO_N_F O AV_.N O VB_3.S D VB_.I_A NONMO NOG F_ 0O VB_I_A
NO_A_ F_ 0O NO G _P. O AV.N O AV_.N O PO X P NO_G_ P O AV_.N O VB_I_A
AJ_N P 0O NO_N_P O AJ G M O NO_G MO

Transfer Rule #129 matched:
Russian= 1:NO_N_*_* 2:AV_*_* 3:VB_*_* * 4:VB_*_(1) 5:NO_(1)_*_*

6:NO_G_*_* 7:VB_*_(2) 8:NO_(2)_*_* 9:NO_G_*_* 10:AV_*_*

11:AV_*_* 12:PO_X_P 13:NO_*_*_* 14:AV_*_* 15:VB_*_x*

16:AJ_* S 17:NO_* * * 18:AJ G_* * 19: NOiGiMi*
English= 1A 1N 2% 3V 4V 5A 5N 6A 6N 7V 8A 8N O9A 9N 10%
11% 12% 13A 13N 14% 15V 16% 17N 19A 18% 19N
[0:03]

Raw Translation:

A system also allows to build the dictionary of the program, to form the
structure of the sentences, but also their of the translations and to
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demonstrate various principles of a machine translation.

Applying post-translation cleanup filters:

'on Russian language' replaced with 'in Russian'

'Besides that' replaced with 'Moreover'

'but also' replaced with 'as well as'

'system of the machine translation' replaced with 'machine translation
system'

'their of the' replaced with 'their'

Translation complete: [0:04]

Many scientific works, Dbeing published in Russian, remain in essence
unattainable to the English-speaking researchers. Often only the most popular
or well-known research works are translated. Moreover, in many cases even
the translations of the abstracts are missing. This presents difficulties for
the researchers, who, often know not about the Russian work in their areas.
The machine translation system developed allows to the users to review the
Russian abstracts. The system also allows to build the dictionary of the
program, to form the structure of the sentences, as well as their
translations and to demonstrate various principles of a machine translation.

Words Translated: 73 of 73 (100%)
Sentences Translated: 6 of 6 (100%)
Avg Transfer Time: 0:01

Total Transfer Time: 0:04
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APPENDIX G

Support Files
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Table G-1 File List

T

Filename Extension Description
CLEANUP CLN Post-Translation Cleanup Filters
CONFIG CNF Configuration Settings
HELP1 XLP Cleanup Filter Editor Help
HELP2 XLP Configuration Settings Help
HELP3 XLP Import Filter Editor Help
HELP4 XLP Lexicon Editor Help
HELP5 XLP Transfer Rule Editor Help
IMPORT FILTERS FTR Import Filters
KSARIAL TTF Cyrillic True-Type Font
KBDUSX KBD Cyrillic Keyboard Layout
LEXICON LEX Bilingual Lexicon
T-RULES LOG Uncompressed Transfer Rule
TRANSFER RULES |TRR Compressed Transfer Rules
XLATE XLG Translation Details Log

T Extended Windows 95% filenames.
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APPENDIX H

Source Code

180



Dan Tappan
15 March 1996

CSEG Master's Thesis

Russian-to-English Scientific Abstract Translator

This program demonstrates a prototype translation system. It provides a variety of editors (e.g., lexicon,
transfer rule, character mapping, etc.) Translation is done using the direct approach to reorganize Russian sentence
components into English.

Option Explicit

! CONSTANTS

A\l

! common dialog

Global Const CMFILEDIALOG_HIDEREADONLY = &H4¢& 'no READ-ONLY option

Global Const CMFILEDIALOG_NOVALIDATE = &H100& 'don't check filename validity (for Win95)
Global Const CMFILEDIALOG_SHOWHELP = &H10& 'include Help button

Global Const CMFILEDIALOG_PATHMUSTEXIST = &H800¢& 'path must exist for attempt to open
Global Const CMFILEDIALOG_FILEMUSTEXIST = &H1000& 'file must exist for attempt to open
Global Const CMFILEDIALOG_OVERWRITEPROMPT = &H2& 'confirm replace

Global Const CMDIALOG_CANCEL_ERROR = 32755 'error returned by Cancel click

Global Const CMPRINTDIALOG_NOPAGENUMS = &H8& 'don't prompt for page numbers to print
Global Const CMPRINTDIALOG_NOSELECTION = &H4¢& 'no range can be selected

Global Const CMPRINTDIALOG_PRINTSETUP = &H40¢&

! label properties

Global Const STYLE_TRANSPARENT = 0 'sets label background color to whatever it's on
Global Const STYLE_OPAQUE = 1 'sets label background to given color

! error codes

Global Const FILEACCESS FILENOTFOUND = 53 'file not found error

Global Const FILEACCESS_PATHNOTFOUND = 76 'path not found error

! message box

Global Const MB_OK = 0 'display OK button only.

Global Const MB_OKCANCEL = 1 'display OK and Cancel buttons.

Global Const MB_ABORTRETRYIGNORE = 2 'display Abort, Retry, and Ignore buttons.
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Global
Global
Global

Global
Global
Global
Global

Global
Global
Global

Global
Global
Global
Global
Global
Global
Global

Global
Global
Global
Global
Global
Global
Global
Global

Global

Global

Global

Global

Global

Global

Global

Const
Const
Const

Const
Const
Const
Const

Const
Const
Const

Const
Const
Const
Const
Const
Const
Const

colors
Const
Const
Const
Const
Const
Const
Const
Const

program values

Const

Const

Const

Const

Const

Const

Const

MB_YESNOCANCEL = 3
MB_YESNO = 4
MB_RETRYCANCEL = 5
MB_ICONSTOP = 16
MB_ICONQUESTION = 32

'display Yes, No, and Cancel buttons.
'display Yes and No buttons.
'display Retry and Cancel buttons.

'stop icon
'question mark icon

MB_ICONEXCLAMATION = 48 'exclamation point icon
MB_ICONINFORMATION = 64 'general information icon
MB_DEFBUTTON1 = 0 'first button default

MB_ DEFBUTTON2 = 256 'second button default
MB_ DEFBUTTON3 = 512 'third button default

ID OK = 1 'OK button selected.

ID CANCEL = 2 'Cancel button selected.
ID ABORT = 3 'Abort button selected.
ID_RETRY = 4 'Retry button selected.
ID_IGNORE = 5 'Ignore button selected.
ID YES = © 'Yes button selected.

ID NO = 7 'No button selected.
WHITE = &HFFFFFF

BLACK = &HO

DKGRAY = &H808080

LTGRAY = &HCOCOCO

LTSAND = &HBBCCDS5

CREAM = &H80000005

SAND = &H688DA2

BACKGROUND_COLOR = LTSAND 'background color on all forms

PROGRAM_TITLE = "Scientific Abstract Translator"

NUM_MAPPINGS = 98
SUBSTITUTION_CHARACTER = "["
INFLECTION_DELIMITER = "."
CONJUGATION_DELIMITER = "."
MAX_ABSTRACT_CHARS = 50000

MAX_LEXICON_ENTRIES = 500
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'char to substitute for unknown mapping
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'separator between target verb conjugations

'max chars in abstract

'max entries in lexicon



Global
Global

Global
Global

Global
Global
Global
Global
Global
Global
Global

Global
Global

Global

Global

Global

Global

Global

Global

Global

Global
Global

Global
Global
Global
Global
Global

Global

Const
Const

Const
Const

Const
Const
Const
Const
Const
Const

Const

Const
Const

Const
Const
Const
Const
Const
Const
Const
Const
Const
Const
Const
Const
Const

Const

Const

FILTER_NAME = 0

FILTER_MAP = 1
FULL_MATCH = 1
STEM_MATCH = 2
UNUSED = -1
IGNORE_WORD = -1

NUM_INFLECTION_PATTERNS =

TRANSLATION = 1
TRANSLITERATION =
CONVERTED_ABSTRACT

TRANSLATION_DETAILS

ABSTRACT_MODE = 1
EMAIL_MODE = 2

MAX_HEADER_LINES =
MAX_ASCII = 255

MAX_TRANSFER_RULES

MAX_SENTENCE_COMPONENTS =

MAX_MATCHES = 15

RULE_COMPLEXITY =
VERSION_NUMBER =
NOUN_INANIMATE = 1
NOUN_ANIMATE = 2
PRONOUN_PERSONAL =
PRONOUN_POSSESSIVE

PRONOUN_INDEFINITE
PRONOUN_RELATIVE =

PRONOUN_DEMONSTRATI

VERB = 8

10

2048 'max
"l.l"

part of speech codes before conversion to symbolic representation

w

6
VE

'list box control array pointers for
'Filter Setup form

'full match required on lookup
'stem match "

'unused index entry
'ignore word in sentence

410 'num inflection patterns

'code indicating which document to print

3
4
'program operates in two modes. E-mail used
'mainly for transliteration.

v

max header lines in lexicon

max chararacter set length

8192 'max supportable transfer rules

31 'max words-1 per sentence

'max
decodable forms of single transfer rule

'current version number

number of ambiguous translations per word

'nouns
'pronouns
4
5
=17
'verbs
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Global

Global

Global

Global

Global

Global

Global

Global

Global

Global

Global
Global
Global
Global

Global
Global
Global
Global
Global
Global
Global
Global

Global
Global
Global
Global

Global
Global
Global
Global
Global
Global

Const

Const

Const

Const

Const

Const

Const

Const

Const

Const

Const
Const
Const
Const

Const
Const
Const
Const
Const
Const
Const
Const

Const
Const
Const
Const

Const
Const
Const
Const
Const
Const

ADJECTIVE = 9
ADVERB = 10

PREPOSITION = 11
INTERROGATIVE = 12
INTERJECTION = 13

EMPHATIC_PARTICLE = 13
VERBAL_ADVERB = 14

VERBAL_ADJECTIVE 15

CONJUNCTION = 16

17

FIXED_EXPRESSION

NOUN_MASCULINE = 1
NOUN_FEMININE 2

NOUN_NEUTER =
NOUN_PLURAL =

=W |

PERSONAL_PRONOUN_1ST_SINGULAR
PERSONAL_PRONOUN_2ND_SINGULAR

'adjectives
'adverbs
'prepositions
'interrogatives
'interjections
'emphatic particles
'verbal adverbs
'verbal adjectives
'conjunctions

'fixed expressions

part of speech primary attributes before conversion to symbolic representation

'nouns

=1
=2

'personal pronouns

PERSONAL_PRONOUN_3RD_SINGULAR_MASCULINE = 3

PERSONAL_PRONOUN_3RD_SINGULAR_FEMININE =
PERSONAL_PRONOUN_3RD_SINGULAR_NEUTER = 5

PERSONAL_PRONOUN_1ST_PLURAL =
PERSONAL_PRONOUN_2ND_PLURAL =
PERSONAL_PRONOUN_3RD_PLURAL =

POSS_PRONOUN_DECLINABLE = 1

4
6
7
8

'possessive pronouns

POSS_PRONOUN_INDECLINABLE_3RD_MASC_NEUT = 2

POSS_PRONOUN_INDECLINABLE_3RD_FEMININE =
POSS_PRONOUN_INDECLINABLE_3RD_PLURAL = 4

VERB_MAIN = 1
VERB_AUXILIARY = 2
VERB_IMPERFECTIVE = 4
VERB_PERFECTIVE = 8
VERB_NONREFLEXIVE = 16

VERB_REFLEXIVE_ACTIVE = 32

3

'verbs
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Global Const VERB_REFLEXIVE_PASSIVE = 64
Global Const VERB_1ST_IMPERATIVE = 6
Global Const VERB_INDETERMINATE = 128
Global Const VERB_DETERMINATE = 256

Global Const ADJECTIVE LONG_FORM = 1 'adjectives
Global Const ADJECTIVE_SHORT_ FORM = 2

Global Const ADJECTIVE COMPARATIVE = 3

Global Const ADJECTIVE SUPERLATIVE = 4

Global Const ADVERB_NORMAL = 1 'adverbs
Global Const ADVERB_COMPARATIVE = 2
Global Const ADVERB_SUPERLATIVE = 3

Global Const INTERROGATIVE_NOMINATIVE
Global Const INTERROGATIVE_GENITIVE =
Global Const INTERROGATIVE_DATIVE = 3
Global Const INTERROGATIVE_ACCUSATIVE = 4
Global Const INTERROGATIVE_INSTRUMENTAL = 5
Global Const INTERROGATIVE_PREPOSITIONAL = 6
Global Const INTERROGATIVE_MASCULINE = 1
Global Const INTERROGATIVE_NEUTER = 2

1 'interrogatives

Nl

Global Const INTERROGATIVE_INDECLINABLE = 3

Global Const INTERJECTION_RETAIN = 1 'interjections
Global Const INTERJECTION_IGNORE = 2

Global Const VERBAL_ ADVERB SIMULTANEOUS = 1 'verbal adverbs

Global Const VERBAL_ADVERB_SEQUENTIAL = 2

Global Const VERBAL_ADVERB_NON_REFLEXIVE = 1
Global Const VERBAL_ADVERB_REFLEXIVE_ACTIVE = 2
Global Const VERBAL_ADVERB_REFLEXIVE_PASSIVE = 4
Global Const VERBAL_ADVERB_IMPERFECTIVE = 8
Global Const VERBAL_ADVERB_PERFECTIVE = 16

Global Const VERBAL ADJECTIVE NON_REFLEXIVE = 1 'verbal adjectives
Global Const VERBAL ADJECTIVE REFLEXIVE ACTIVE = 2

Global Const VERBAL ADJECTIVE REFLEXIVE PASSIVE = 4

Global Const VERBAL ADJECTIVE PRESENT ACTIVE = 8

Global Const VERBAL ADJECTIVE PRESENT PASSIVE = 16

Global Const VERBAL ADJECTIVE PAST ACTIVE = 32

Global Const VERBAL ADJECTIVE PAST PASSIVE = 64

Global Const VERBAL ADJECTIVE IMPERFECTIVE = 128

Global Const VERBAL ADJECTIVE PERFECTIVE = 256

Global Const NOT_APPLICABLE = 0 'ignore (applies to any attribute)
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! part of speech secondary attributes before conversion to symbolic representation
Global Const DEMAND1 NO DEMANDS = 0 'type 1 case demands (nouns, adjectives, adverbs)
Global Const DEMAND1_GENITIVE = 1

Global Const DEMAND1_DATIVE = 2

Global Const DEMAND1_INSTRUMENTAL = 4

Global Const DEMAND2 NO DEMANDS = 0 'type 2 case demands (verbs, verbal adjectives and
adverbs)

Global Const DEMAND2 NOMINATIVE = 1

Global Const DEMAND2 GENITIVE = 2
Global Const DEMAND2 DATIVE = 4
Global Const DEMAND2 ACCUSATIVE =
Global Const DEMANDZ2 INSTRUMENTAL = 16

[ee]

Global Const DEMAND3_NO_DEMANDS = 0 'type 3 case demands (prepositions)
Global Const DEMAND3_GENITIVE = 1

Global Const DEMAND3_DATIVE = 2

Global Const DEMAND3_ACCUSATIVE = 4

Global Const DEMAND3_INSTRUMENTAL = 8

Global Const DEMAND3_PREPOSITIONAL = 16

Global Const ADJECTIVE_SHORT_FORM_MASCULINE = 1 'adjectives
Global Const ADJECTIVE_SHORT_FORM_FEMININE = 2

Global Const ADJECTIVE_SHORT_FORM_NEUTER = 3

Global Const ADJECTIVE_SHORT_FORM_PLURAL = 4

! article codes

Global Const ARTICLE_NONE = 32 'no article
Global Const ARTICLE_A = 64 'a

Global Const ARTICLE_AN = 128 'an

Global Const ARTICLE_THE = 4096 "the

! noun association codes

Global Const ASSOCIATION_PERSON = 1

Global Const ASSOCIATION_PLACE = 2

Global Const ASSOCIATION_THING = 4

Global Const ASSOCIATION_ANIMAL = 8

Global Const ASSOCIATION_FIGURATIVE = 16

! plural nouns codes

Global Const PLURAL1 = 512 '$200, plural same or not used
Global Const PLURAL2 = 768 '$300, add 's'
Global Const PLURAL3 = 1024 '$400, add 'es'
Global Const PLURAL4 = 1280 '$500, add 'ies'
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Global
Global
Global
Global
Global
Global
Global

v

Global
Global

Global
Global

Global
Global

Global
Global

Global
Global

Global
Global

Global
Global

Global
Global

Global
Global

Global
Global

Global
Global

Global
Global

Global

Const
Const
Const
Const
Const
Const
Const

symbol
Const
Const

Const
Const

Const
Const

Const
Const

Const
Const

Const
Const

Const
Const

Const
Const

Const
Const

Const
Const

Const
Const

Const
Const

Const

PLURALS = 1536 '$600, drop last, add 'ves'
PLURALG = 1792 '$700, drop last 2, add 'ves'
PLURAL7 = 2048 '$800, drop last 2, add 'a'
PLURALS8 = 2304 '$900, drop last 2, add 'i'
PLURALY9 = 2560 '$A00, drop last 2, add 'en'
PLURAL1O = 2816 '$B00, drop last 4, add 'ice'
PLURALL1l1 = 3072 '$C00, drop last 4, add 'eese'
table ranges

MASCULINE_NOUN_START = 1 'nouns

MASCULINE_NOUN_END = 40

FEMININE_NOUN_START = 50

FEMININE_NOUN_END = 79

NEUTER_NOUN_START = 90

NEUTER_NOUN_END = 103

PLURAL_NOUN_START = 110

PLURAL_NOUN_END = 114

ADJECTIVE_START = 120 'adjectives

ADJECTIVE_END = 143

POSSESSIVE_PRONOUN_START = 150

POSSESSIVE_PRONOUN_END = 151
DEMONSTRATIVE_PRONOUN_START = 155
DEMONSTRATIVE_PRONOUN_END = 156
PERSONAL_PRONOUN_START = 390
PERSONAL_PRONOUN_END = 404

INDEFINITE_PRONOUN_START = 380

INDEFINITE_PRONOUN_END = 381

VERB_START = 160

VERB_END = 236
VERBAL_ADVERB_NON_REFLEXIVE_START = 250
VERBAL_ADVERB_NON_REFLEXIVE_END = 257
VERBAL_ADVERB_REFLEXIVE_START = 270
VERBAL_ADVERB_REFLEXIVE_END = 276
VERBAL_ADJECTIVE_PAl_START = 290

'possessive pronouns

'demonstrative pronouns

'personal pronouns

'indefinite pronouns

'verbs

'verbal adverbs

'verbal adjectives
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Global
Global
Global

Global
Global

Global
Global
Global
Global

Global
Global

Global
Global

Global

Global

Global
Global
Global
Global
Global
Global
Global
Global
Global
Global

Global

Const
Const
Const

Const
Const

Const
Const
Const
Const

Const
Const

Const
Const

Const

program files

Const
Const
Const
Const
Const
Const
Const
Const
Const
Const

Const

Const

VERBAL_ADJECTIVE_PAl_END =
VERBAL_ADJECTIVE_PA2_ START =
VERBAL_ADJECTIVE_PA2_END =

VERBAL_ADJECTIVE_PP_START =
VERBAL_ADJECTIVE_PP_END =

VERBAL_ADJECTIVE_AAl_START =
VERBAL_ADJECTIVE_AAl_END =
VERBAL_ADJECTIVE_AAZ2_START =
VERBAL_ADJECTIVE_AA2_END =

VERBAL_ADJECTIVE_AP_START =
VERBAL_ADJECTIVE_AP_END =

INTERROGATIVE_START

INTERROGATIVE_END

RELATIVE_PRONOUN._.

AT

294
360
364

310
313

320
325
370
375

340
347

= 380
381

= 410

'interrogatives

'relative pronoun

LEXICON_FILENAME =

HELP1_FILENAME =
HELP3_FILENAME =
HELP4_FILENAME =
HELP5_FILENAME =
HELP7_FILENAME =

FILTER_FILENAME =
CLEANUP_FILTER_FILENAME =
CONFIG_FILENAME =
TRANSFER_RULE_FILENAME =
TRANSFER_RULE_LOG_FILENAME =

DETAILS_LOG_FILENAME =

"o
"o
"o
"o
"o

"C:\Transl™1\import™1.FTR"

"C:\Transl™1\config.CNF"

:\Transl1~1\Helpl.
:\Transl~1\Help2.
:\Transl1~1\Help3.
:\Transl1l~1\Help4.
:\Transl1~1\Help5.

"C:\Transl™1\lexicon.LEX"

XLP"
XLP"
XLP"
XLP"
XLP"

"C:\Transl~1l\cleanup.CLN"

"C:\Transl™1\transf™1.TRR"
"C:\Transl™1\t-rules.LOG"

"c:\Transl™1l\xlate.XLG"

'bilingual lexicon

'topical help files

'import filter file

'cleanup filter file

'configuration settings

'transfer rules file

'translation details log file

v

v

DATA STRUCTURES

Type FilterType

'expanded transfer rules log

—— import filter structure



InCode As String
OutCode As String
End Type

Type ConstantType
SymbolicConstant(l To MAX_ SENTENCE_COMPONENTS)
NumSymbolicConstants As Integer

'non-native character(s)
'native cyrillic character

v

—— results of analysis on single word structure

As String 'list of all symbols extracted from word

'pointer to end of list

End Type
Type LexiconType '—-— lexicon structure
Stem As String 'word stem
PartOfSpeech As Integer 'part of speech code
Target As String 'english stem
InflectionPattern As Integer 'inflection pattern code
PrimaryAttributes As Integer 'primary attributes
SecondaryAttributes As Integer 'secondary attributes
TransferAttributes As Long 'english syntax info (article,plurals,etc.)
Disambiguation As String 'ambiguity disambiguation expression
End Type
Type TransferAttributeType '—-— structure to accomodate multiple homonyms
LexiconEntry As LexiconType 'full lexicon entry for each homonym
LexiconEntryPtr As Integer 'pointer to record in lexicon
SymbolicConstants As ConstantType 'symbolic constants derived from each homonym
End Type
Type RawRuleType '—-— internal temp structure for expanding transfer
rules
Parameter (MAX_SENTENCE_COMPONENTS) As String 'single side of transfer expression
NumParameters As Integer 'number of terms in this side of expression
End Type

Type TransferType
Match(l To MAX_MATCHES)

attributes
MatchPtr As Integer
NumMatches As Integer
LiteralText As String
End Type
Type TransferRuleType
NumRussianComponents As Integer
Russian(MAX_SENTENCE_COMPONENTS) As String
NumEnglishComponents As Integer
English(MAX_SENTENCE_COMPONENTS) As String
End Type

As TransferAttributeType

'—-— symbolic constant structure for each word

'list of all possible matches found and their

'pointer to actual element to use in match list
'pointer to last element of match list

'word as 1t appear in abstract (punctuation, etc)

'-— transfer component structure for each word

'num components of russian rule
'russian expression of transfer rule
'num components of english rule
'english expression of transfer rule
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GLOBAL VARIABLES

Global gRawAbstract
Global gAbstract

Global gPackDelimiter
frmMain_Load)

Global
Global
Global
Global
Global
Global

gAbstractFilename
gAbstractTitle
gAbstractDate
gAbstractWords
gLookups
gLookupHits

Global
Global

gTransferAttempts
gTransferHits

Global gTranslation
Global gAbort

Global
Global

gShowHelp
gTransferDetails

Global
Global
Global

gAbstractModified
gTranslationModified
gTransliterationModified

Global gTransliterationFilter

Global gOperationMode
Global
Global
Global

gPostEditorAPIName
gPostEditorFilename
gPostEditorPasteSequence

Global gPattern(NUM_INFLECTION_PATTERNS)

Global gInputFilter (NUM_MAPPINGS)

Global gLexicon(MAX_LEXICON_ENTRIES)

As
As

As
As
As
As
As
As

As
As

As
As

As
As
As

String 'unconverted abstract
String 'converted abstract
As String * 1 'delimiter constant for filter packing (see
String 'abstract full filename
String 'abstract filename without path, etc.
String 'date of creation or last modification
Integer 'num words in abstract
Integer 'num words looked up in document
Integer 'num words found in document
Integer 'num sentences in document
Integer 'num sentences in document translated
String 'raw translation text
Integer 'flag indicating escape key hit
Integer 'config setting to display passive help
Integer 'config setting to generate transfer log
Integer 'flags indicating changes made
Integer
Integer
String 'default transliteration filter
Integer 'mode of operation {TRANSLATION_MODE,EMAIL_MODE}
String 'application name of post-translation editor
String 'filename of post-translation editor executable
String 'escape sequence used to paste into post-edit document
String 'inflection patterns
FilterType 'active character set filter
LexiconType 'resident bilingual lexicon
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Global gLexiconEndPtr As
Global glexiconIndex(MAX_ASCII) As
Global gSortOrder (MAX_ASCITI) As
Global gHeader (MAX_ HEADER_LINES) As
Global gHeaderPtr As
Global gTransferRule(MAX_ TRANSFER_RULES) As
Global gTransferRulePtr As
Global gSentence(MAX SENTENCE_COMPONENTS) As
Global gWordPtr As
Global gEventTick As
Global gEventTime As
Global MsgBoxAnswer

globally)

Global gNounConstant(l To 13) As
Global gAdjectiveConstant(l To 33) As
Global gAdverbConstant(l To 3) As
Global gActiveVerbConstant(l To 13) As
Global gAuxiliaryVerbConstant(l To 13) As
Global gVerbalAdverbConstant(l To 3) As
Global gRelPronounConstant(l To 28) As
Global gPersPronounConstant(l To 6) As
Global gVAdjPresActConstant(l To 28) As
Global gVAdjPresPasConstant(l To 28) As
Global gVAdjPastActConstant(l To 28) As
Global gVAdjPastPasConstant(l To 36) As
Global gInterrogativeConstant(l To 6) As
Global gPrepositionCase(l To 5) As
Global gConjunctionConstant(l To 1) As

Integer 'pointer to end of lexicon structure

Integer 'index to lexicon entries
Integer 'lookup table for Cyrillic alphabet sort

'header lines (comments) in lexicon. Stored
'so they can be written back at lexicon update.

String
Integer

'"transfer rule base
'pointer to last transfer rule

TransferRuleType
Integer

TransferType
Integer

'single sentence structure
'num words in sentence

Integer
String

'num seconds elapsed during translation
'seconds time converted to minutes:seconds
(value not

As Integer 'reply to all message boxes

String
String
String
String
String
String
String
String
String
String
String
String
String
String
String

'symbolic constant structures

shared

'update transfer details

Sub AddDetail (Detail As String, TimeStamp As
'process only if transfer details enabled
If gTransferDetails Then

'add detail

Integer)
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Print #5, Chr(34); Detail;

'indicate time
If TimeStamp Then

Print #5, Tab(78); "["; gEventTime; "1"; Chr(34)
Else
Print #5, Chr(34)
End If
End If

End Sub

v

'do automatic cleanup of translation based on cleanup filters

Function ApplyCleanupFilters (ByVal DirtyText As String)

Dim NumFilters As Integer
Dim TextPtr As Integer
Dim FilterPtr As Integer
Dim ComparePtr As Integer
Dim Replacements As Integer
Dim CompareText As String
Dim ReplaceText As String
Dim CleanText As String

Const HARD_REPLACEMENTS = 5
Static CText (HARD_REPLACEMENTS) As String
Static RText (HARD_REPLACEMENTS) As String

'display status info during load

MousePointerWait

NumFilters = frmCleanupFilterEditor.lstCleanupFilter(0).ListCount - 1
DisplayWait -NumFilters, "Applying post-translation cleanup filters..."

'log details

AddDetail "", False

AddDetail " ", False
AddDetail "Applying post-translation cleanup filters:", False

AddDetail "", False

'compare each filter entry against dirty text
For FilterPtr = 0 To NumFilters
'get filter entry
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CompareText =
ReplaceText =
'until no more,
ComparePtr = 1

replace

Do

ComparePtr = InStr(ComparePtr,

'replace

If ComparePtr Then
DirtyText = Left(DirtyText,

Len(CompareText))

AddDetail " '" & CompareText &
Replacements = Replacements + 1
ComparePtr = ComparePtr + 1

End If

Loop Until ComparePtr = 0
DisplayWait 1, ""
Next FilterPtr

'hard-coded replacements:

'articles

CText(0) = " a a": RText(0) = " an a"
CText(l) = " a e": RText(l) = " an e"
CText(2) = " a i": RText(2) = " an 1i"
CText(3) = " a o": RText(3) = " an o"
CText(4) = " a u": RText(4) = " an u"
'punctuation

CText(5) = ", that ": RText(5) = " that

DirtyText,

frmCleanupFilterEditor.lstCleanupFilter(0).List(FilterPtr)
frmCleanupFilterEditor.lstCleanupFilter(1l).List(FilterPtr)

CompareText, 1)

ComparePtr - 1) & ReplaceText

"' replaced with '" & ReplaceText &

'compare each hard-coded filter entry against dirty text

For FilterPtr = 0 To HARD_REPLACEMENTS
'get filter entry
CompareText = CText(FilterPtr)
ReplaceText = RText(FilterPtr)
'until no more, replace
ComparePtr = 1
Do
ComparePtr =
'replace
If ComparePtr Then
DirtyText =
Len(CompareText) )
ComparePtr =
End If
Loop Until ComparePtr = 0
Next FilterPtr

InStr(ComparePtr,

Left(DirtyText,

ComparePtr + 1

DirtyText,

CompareText, 1)

ComparePtr - 1) & ReplaceText
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'hide status
DisplayWait O,
MousePointerContinue

nwn

'log details
If Replacements = 0 Then

AddDetail " No replacements made.", False
End If
AddDetail "", False

'return cleaned up text
ApplyCleanupFilters = DirtyText

End Function

'write final details to transfer log and close it

Sub CloseTransferLog ()
Dim LookupRate As Integer

On Error Resume Next

'write final log details

AddDetail " ", False
AddDetail "Translation complete:", True
AddDetail "", False

'write translation
DumpFinalTranslation

AddDetail "", False

'lookup rate on this abstract
If gLookups Then

LookupRate = (gLookupHits / gLookups) * 100
Else
LookupRate = 0
End If
AddDetail " TWords Translated: " & gLookupHits & " of " & gLookups & " (" & LookupRate & "%)", False

'transfer rate on this abstract
If gTransferAttempts Then
LookupRate = (gTransferHits / gTransferAttempts) * 100
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Else
LookupRate = 0

End If

AddDetail " Sentences Translated: " & gTransferHits & " of " & gTransferAttempts & " (" & LookupRate & "$%)",
False

AddDetail " Avg Transfer Time: " & Mid(TimeSerial(0, 0, gEventTick / gTransferHits), 5), False

AddDetail " Total Transfer Time: " & gEventTime, False

AddDetail "", False

'terminate log session

frmMain.timerTranslation.Enabled = False

Close 5
End Sub

'proceed according to success of abstract conversion
A\l

Function ConversionOK (Abstract As String)

'if conversion routine returned failure code, fail conversion process

If Abstract = "[FAILED]" Then
Abstract = ""
ConversionOK = False
Exit Function

End If

'conversion successful
ConversionOK = True

End Function

v

'run abstract through selected available filters with intention of converting to native format

Function ConvertAbstract (InText As String, ShowStatus As Integer, Infoline As String) As String

Dim AbstractPtr As Integer
Dim FilterPtr As Integer
Dim InCode As String
Dim Found As Integer
Dim OutText As String
Dim UpdateTally As Integer
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Dim AbstractLen As Integer

Dim NumChars

As Integer

Dim NumUnknownChars As Integer

Dim plural As String
Dim Suggestion As String
Dim PercentBad As Single
Dim SourceChar As String

Dim i

As Integer

Const THRESHOLD = 3 'acceptable threshold of unknown characters

'"(translation mode; emai

1 mode has no limit)

'set starting and ending points of abstract

AbstractPtr
AbstractLen

1
Len(InText)

'reset word count
gAbstractWords = 1

'hide/display status info as conversion takes place
If ShowStatus Then
DisplayWait -AbstractLen, InfolLine

End If
'for each character or character group in abstract...
Do

Found = False

.try matching filter mappings

For FilterPtr = 0 To NUM_MAPPINGS
InCode
'if found, stop looking
SourceChar = Mid(InText, AbstractP

= glnputFilter(FilterPtr).I

nCode

tr, Len(InCode))

If SourceChar = InCode And InCode <> "" Then
Found = True
'if space, increment word count (multiple spaces were already removed, so this is a valid count)
If SourceChar = " " Then
gAbstractWords = gAbstractWords + 1
End If
Exit For
End If

Next FilterPtr

'if found,

add converted character(s)

to converted abstract and move to next character(s)
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If Found Then
OutText = OutText & glnputFilter(FilterPtr).OutCode
AbstractPtr = AbstractPtr + Len(InCode)
..otherwise mark this character unknown and move on (translation cannot be done, though)
Else
'deal with unknown characters:
If gOperationMode = ABSTRACT_MODE Then
'in translation mode, mark them as unknown
OutText = OutText & SUBSTITUTION_CHARACTER
Else
'deal with carriage return (for text box, must also have linefeed)
If SourceChar = Chr(13) Then
SourceChar = Chr(13) & Chr(1l0)
End If
'in email mode, pass them right through untouched (ignores embedded English)
OutText = OutText & SourceChar

v

End If
NumUnknownChars = NumUnknownChars + 1
AbstractPtr = AbstractPtr + 1
End If
UpdateTally = UpdateTally + Len(InCode)
NumChars = NumChars + 1

'if status bar displayed, update at every 5% change in work done
If UpdateTally > (AbstractlLen - 1) / 20 And ShowStatus Then
DisplayWait UpdateTally, ""
UpdateTally = 0
End If
Loop Until AbstractPtr > AbstractLen

'hide status, if shown
If ShowStatus Then

DisplayWait O,
End If

nn

'determine if singular/plural unknown characters
If NumUnknownChars = 1 Then

plural = ""
Else

plural = "s
End If

"

'if conversion successful or email mode engaged, return abstract;
If NumUnknownChars = 0 Or gOperationMode = EMAIL_MODE Then
ConvertAbstract = OutText

197



'otherwise determine degree of conversion failure
Else

'too many mapping errors

If NumUnknownChars > THRESHOLD Then

ConvertAbstract = "[FAILED]"
'enough to continue, but inform user to clean them up
Else
Beep
MsgBox ("This abstract contains " & NumUnknownChars & " character" & plural & " which could not be
converted. Unconverted characters are represented by the '" & SUBSTITUTION_CHARACTER & "' character and can be
fixed in the Source Abstract Editor. Translation is possible without fixing these characters, but it may not be
complete or correct."), MB_ICONINFORMATION, ("Incomplete Mapping")
ConvertAbstract = OutText
End If
End If

End Function

'map active filter to standardized internal program representation

Sub ConvertFilterMap ()

Dim ColonAt As Integer
Dim Temp As FilterType
Dim IValue As String
Dim IValuel As String
Dim IValue2 As String
Dim i, 3 As Integer

'map or convert three possible filter entries (letters, l-byte codes, and 2-byte codes) to
'single-byte internal program representation. 1l-byte and 2-byte codes can be any combination
'of hex and decimal formats
For i = 0 To NUM_MAPPINGS

ColonAt = InStr(frmFilter.txtLatin(i), ":")

'map compound numeric decimal or hex 2-byte codes to single character
If ColonAt > 0 Then
IValuel = Left(frmFilter.txtLatin(

i), ColonAt - 1)
IValuel = Chr(HexToDecimal(IValuel)

)

)

IValue? Mid(frmFilter.txtLatin(i), ColonAt + 1)
IValue2 = Chr(HexToDecimal(IValue?2))
gInputFilter(i).InCode = IValuel & IValue?2

'convert simple numeric decimal l-byte code to single character
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ElseIf IsNumeric(frmFilter.txtLatin(i)) Then
gInputFilter(i).InCode = Chr(Val(frmFilter.txtLatin(i)))

'convert simple numeric hex l-byte (lower nibble) code to single character

ElselIf Left(frmFilter.txtLatin(i), 1) = "$" And Len(frmFilter.txtLatin(i)) > 1 Then
IValue = Chr(HexToDecimal("" & frmFilter.txtLatin(i)))
gInputFilter(i).InCode = IValue

'map letters(s) to single character
Else
IValue = frmFilter.txtLatin(i)
gInputFilter(i).InCode = IValue
End If

'assign mapping
gInputFilter(i).OutCode = frmFilter.lblCyrillic(i)
Next i

'sort mapping by size then alphabetized within groups of same size. This is done so that larger
'groupings are checked first in decoding. For example, the mapping 'shch > g' must be found
'before 's > c¢'; otherwise 'shch' would be interpreted as several separate characters, and not
'as a single group. This shell sort is not the most efficient algorithm, but only 66 entries
'need to be arranged
For 1 = 0 To NUM_MAPPINGS
For j = 1 To NUM_MAPPINGS
If (Len(gInputFilter(3j).InCode) > Len(gInputFilter(i).InCode)) Or ((Len(gInputFilter(j).InCode)
Len(gInputFilter(i).InCode)) And (gInputFilter(j).InCode < gInputFilter(i).InCode)) Then
Temp = glnputFilter(i)

gInputFilter(i) = gInputFilter(3j)
glnputFilter(j) = Temp
End If
Next j
Next i
End Sub

'convert Windows 95 filenames to Windows 3.1 (ie. DOS) filenames. The DOS representation is
'referred to as augmented DOS 6+2 format here because extended Win95 filenames are reduced to
'first 6 characters plus the following: ~1. Some filenames may not be converted properly
'because of extraneous characters not supported by Visual Basic I/0. 1In this case, file access
'needs to be done using standard method of truncated entries in file list boxes.

v

Function ConvertWinS5Filename (Win31lFilename As String) As String
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Dim FilenameChar As String * 1
Dim TempFileName As String
Dim TempFilePart As String
Dim Win95Filename As String
Dim FilenameStart As Integer
Dim ExtensionStart As Integer

Dim EntryLength As Integer
Dim CountOn As Integer
Dim i As Integer

'trim leading/trailing spaces from path and filename (lowercase conversion not nesc. for Win95)
Win3lFilename = LCase(Trim(Win31Filename))

'remove spaces from path and filename

For i = 1 To Len(Win31lFilename)
FilenameChar = Mid(Win31lFilename, i, 1)
If FilenameChar <> " " Then
TempFileName = TempFileName & FilenameChar
End If
Next i

'check each path entry and condense extended Win95 entries to DOS 6+2 augmented entries
CountOn = False
For 1 = 1 To Len(TempFileName)
FilenameChar = Mid(TempFileName, i, 1)
'check for start of entry
If FilenameChar = "\" Then
If CountOn Then
'reduce to augmented DOS name format if extended...
If EntryLength > 8 Then
Win95Filename = Win95Filename & "\" & Mid(TempFileName, i - EntryLength, 6) + "71"
..otherwise take filename as is
Else
Win95Filename = Win95Filename & "\" & Mid(TempFileName, i - EntryLength, EntryLength)
End If
EntryLength = 0
End If
CountOn = True
'count characters in entry
ElseIf CountOn Then
EntrylLength = EntryLength + 1

v

End If
Next i
'append path divider
Win95Filename = Win95Filename & "\"
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'extract filename extension
ExtensionStart = InStr(TempFileName, ".")

'search for start of filename working from end of full path
For 1 = Len(TempFileName) To 1 Step -1

FilenameChar = Mid(TempFileName, i, 1)
'if found, record position
If FilenameChar = "\" Then
FilenameStart = i + 1
Exit For
End If
Next 1

'if no paths given, whole entry is filename in current directory
If FilenameStart < 1 Then

FilenameStart = 1

Win95Filename = ""
End If

'extract filename
TempFilePart = Mid(TempFileName, FilenameStart, ExtensionStart - FilenameStart)

'condense filename if necessary
If Len(TempFilePart) > 8 Then

TempFilePart = Left(TempFilePart, 6) + "~1"
End If

'combine condensed pathnames, filename, and extension
TempFilePart = TempFilePart & Mid(TempFileName, ExtensionStart)
Win95Filename = Win95Filename & TempFilePart

'return DOS filename from Windows 95 filename
ConvertWin95Filename = Win95Filename

End Function

'take single sentence and extract symbolic constant(s) for each word

Sub DecomposeSentence (ByVal Sentence As String)

Dim WordPtr As Integer
Dim BreakAt As Integer
Dim MatchPtr As Integer
Dim SymbolPtr As Integer
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Dim LogPtrl As Integer

Dim LogPtr2 As Integer
Dim Word As String
Dim FullWord As String

Dim SymbolicDetails As String
Dim TransferDetails As TransferType

MousePointerWait
'reinitialize structures
For WordPtr = 0 To MAX_SENTENCE_COMPONENTS
gSentence(WordPtr) .NumMatches = 0
gSentence(WordPtr) .MatchPtr = 0
'blank words
For MatchPtr = 1 To MAX MATCHES
gSentence (WordPtr) .Match(MatchPtr) .LexiconEntry.Stem = ""
gSentence(WordPtr) .Match(MatchPtr) .LexiconEntry.Target = "<UNKNOWN WORD>"
gSentence (WordPtr) .Match(MatchPtr) .SymbolicConstants.NumSymbolicConstants = 0
'blank symbolic constants
For SymbolPtr = 1 To MAX_SENTENCE_COMPONENTS
gSentence (WordPtr) .Match(MatchPtr) .SymbolicConstants.SymbolicConstant(SymbolPtr) = ""
Next SymbolPtr
Next MatchPtr
Next WordPtr

'strip leading/trailing spaces. Append one to terminate do/loop
Sentence = Trim(Sentence) & " "

'update translation details

AddDetail " ",
AddDetail ("Sentence: " & Sentence), True
AddDetail "", False

'loop through sentence word by word
WordPtr =1
gWordPtr = -1
Do
'get end of word, skipping multiple spaces
Do
BreakAt = InStr(WordPtr, Sentence, " ")
'multiple space, so skip this character
If BreakAt = WordPtr Then
WordPtr = WordPtr + 1
'found actually end, so exit
Else
Exit Do
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End If
Loop
'if there's an end, extract word; otherwise...
If BreakAt > 0 Then
'strip whitespace, but leave punctuation
Word = Trim(Mid(Sentence, WordPtr, BreakAt - WordPtr))

'strip prepended punctuation

If Left(Word, 1) < "w" Then
Word = Mid(Word, 2)

End If

'record punctuation
FullWord = Word

'strip appended punctuation
If (Right(Word, 1) < "w") And (Len(Word)) Then

Word = Left(Word, Len(Word) - 1)
End If
RetryLookup:
'look up word
LookupWord (Word), TransferDetails, True

gLookups = gLookups + 1

'AddDetail " ", False
'if word not found, get user to deal with it
If TransferDetails.NumMatches = 0 Then

AddDetail (" Lookup: " & Word & " (unknown)"), False
AddDetail "", False
Beep

MousePointerContinue

frmUnknownWord. lblUnknownWord = Word
frmUnknownWord.Show 1

'if just added to lexicon, look up again; otherwise...

If frmUnknownWord.Tag = "[ADD]" Then
AddDetail " Word added to lexicon", False
AddDetail "", False

GoTo RetryLookup 'ick, a GoTo!

..user opted to ignore, so tag this entry as unknown
Else

AddDetail " Word ignored", False
AddDetail "", False
gWordPtr = gWordPtr + 1

gSentence(gWordPtr) .NumMatches = IGNORE_WORD
End If

v
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MousePointerWait

Else
AddDetail (" Lookup: " & Word), False
AddDetail "", False

'record everything for this word
gLookupHits = gLookupHits + 1

gWordPtr = gWordPtr + 1

gSentence (gWordPtr) = TransferDetails
gSentence (gWordPtr) .LiteralText = FullWord

'write details to log, if active
If gTransferDetails Then
'write all matches

For LogPtrl = 1 To gSentence(gWordPtr).NumMatches

AddDetail (" Got= " & TransferDetails.Match(LogPtrl).LexiconEntry.Stem & " ("
TransferDetails.Match(LogPtrl).LexiconEntry.Target) & ")", False
SymbolicDetails = ""

'write details of each match
For LogPtr2 = 1 To gSentence(gWordPtr).Match
SymbolicDetails =
gSentence(gWordPtr) .Match(LogPtrl)
Next LogPtr2
AddDetail (" SC= " & SymbolicDetails), False
AddDetail "", False
Next LogPtrl
End If
End If

(LogPtrl) .SymbolicConstants.NumSymbolicConstants

= SymbolicDetails
.SymbolicConstants.SymbolicConstant(LogPtr2) & " "

'move to next word
WordPtr = BreakAt + 1
'...done processing
Else
Exit Do
End If
Loop

End Sub

'define inflections for all Russian words.
'overlooked at initial design time

v

Gaps in array for additional rare inflections

Sub DefineInflectionPatterns ()

'nouns:
'(format "nom_s.gen_s.dat_s.acc_s.ins_s.pre_s.loc_s.
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nom_p.gen_p.dat_p.acc_p.ins_p.pre_p")

'hard masculine nouns
gbPattern(l) = "#.a.y.#.0M.e.y.H.OB.aM.H.aM.ax"

gPattern(2) = "on.nma.ny.oJn.JIOM.Jie.Jly.JIE.JIOB .JlaM. JIE . JlaMi . J1ax "

gPattern = "én.pOoa.pny.&0.b00OM.bOe.bY.bOE.bOOB . bOaM. bOL . boaM . boax"
gPattern = "#.a.y.#.oM.e.y.a.#.aM.a.amMmn.ax"

gPattern = "#.a.y.#.oM.e.y.a.0B.aM.a.aM.ax"

gPattern = "#.a.y.#.oM.e./.H.0B.aM.E.aMn.ax"

gPattern = "0OK.XKa.Ky.OK.KOM.XKe./.KM.KOB.KaM.KM.KaMu.xax"

gPattern = "#.a.y.a.oM.e./.bs.beB.bAM.bEB.bAMU . bAX"

gPattern = "#.a.y.a.oM.e./.u.en.aM.en.amMmn.ax"

(
(
(
(
(
(
(
(
(
(
(
gPattern(
(
(
(
(
(
(
(
(
(
(
(
(
(

gPattern ) = "#.a.y.a.oM.e./.a.oB.aM.oB.aMu.ax"
gPattern ) = "r.ra.ry.ra.roM.rre./.3bqa.3€eM.3bAM. 3. 3bAMN . 3bAX"
gPattern ) = "enm.na.ny.na.noMm.ne. /. UH. OB .IaM. OB . 1amMu . nax"
) = "#.a.y.a.oM.e./.H.OB.aM.OB.aMu.ax"
gPattern ) = "#.a.y.a.oM.e./.u.0B.aM.0OB.aMu.ax"
gPattern ) = "MH.MHa.MHY.MHa.MHOM.MHe./.e.#.aM.#.aMu.ax"
gPattern ) = "#.a.y.a.oM.e./.0OBbs.0OBE.OBLAM. OBEN . OBEAMNM . OBEAX"
gPattern ) = "#.a.y.a.eM.e./.bA.e.bAM. M. bAMA . bAX"
gPattern ) = "ép.pa.py.ép.poM.pe./ .pPH.pPOB.pPaM. pH . pamMmi . pax"
gPattern ) = "OHOKX.OHKa.OHKY.OHKa.OHKOM.OHKe./.aTa.aT.aTaM.aT.aTaMu.aTrax"
gPattern ) = "éHokx.é&Hka.&HKY.&HKa.&HKOM.&HKe./.ATa.AT.ATaM.AT.ATaMu . arax"
gPattern ) = "#.a.y.a.om.e././ . #././././"
gPattern ) = "#.a.y.#.0M.e./.bsA.beB.bAM.bA. bAMN . bAX"
gPattern ) = "#.a.y.#.oM.e./.m.oB.aM.u.aMn.ax"
gPattern ) = "#.a.y.#.oM.e./.a.0oB.aMm.a.amMmn.ax"
gPattern ) = "a.a.y.a.oM.e./.u.0B.aM.OB.aMu.ax"
gPattern ) = "#.#.# . #H.# . H ) HEHHEHH
'soft masculine nouns
gPattern(30) = "m.a.0.1.eM.€.0.U.EB.AM. 1. AMK . AX"
gPattern(3l) = "b.g.0.b.éM.e./.U.eN.AM. 1. AMU . AX"
gPattern(32) = "m.a.0.n.eM.e./.u.eB.AM. 1. AMK . AX"
gPattern(33) = "b.ga.0.b.eM.e./.U.en.AM. 1. AMN . AX"
gPattern(34) = "eHb.HdA.HO.eHL.HEM.He. /. .HM.HEN.HAM. H/M . HAMM . HAX"
gPattern(35) = "b.u.u.b.éM.U./.U.eN.AM. K. AMU . AX"
gPattern(36) = "enb.nsa.o0.emnb.JIeM.IX. /. JIM . JIEN . JIAM . JIM . JIAMK . J1axX "
gPattern(37) = "b.a.0.9.eM.e./.u.en.aAM.en. AMN . AX"
gPattern(38) = "m.a.0.9.eM.e./.n.eB.AM.€B.AMU.AX"
gPattern(39) = "onb.nsg.J0.0Jb.JIEM.IX. / . IM . JIEN . JIAM . JIM . JIAMM . J1axX "
gPattern(40) = "a.u.e.0.ém.e./.u.en.aAM.en. A1 . Ax"

'hard feminine nouns
gPattern(50) = "a.b.e.y.om.e./.B.#.aM.B.aMu.ax"
gPattern(51) "a.m.e.y.orm.e./ . u.#.aM.m.amMu.ax"
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gPattern
gPattern
gPattern
gPattern
gPattern
gPattern
gPattern
gPattern
gPattern
gPattern

'soft feminine

gPattern(70)
gPattern(7
gPattern(
gPattern(
gPattern(
gPattern(
gPattern(
gPattern(
gPattern(
gPattern(

'neuter nouns
gPattern(90)

gPattern
gPattern
gPattern
gPattern
gPattern
gPattern
gPattern
gPattern
gPattern
gPattern
gPattern
gPattern

(9
(
(
(
(
(
(
(
(
(
(
(
gPattern(

"a.m.e.y.om.e./ . H.#.aM. #.
"a.m.e.y.om.e./ . u.#.aM. #.
Kom.xe./ . Xu.

"Ka.KM.Ke.Ky.
"ecTpa.eCTpH.
"eHa.eHH. eHe.
"Ka.KU.Ke.Ky.

"Ka.KU.Ke.Ky

"exa.exu.exe.

ecTpe.ecTpy .
€HY .eHOU.eHe ./ .&HH.
KOom.kKe./ .KU.
.KOM.Ke./ . .Xu.
&xy.exom.exe./ .&xu.
"ensma.erOH.en30e.e30y.e300M.e30€e.

amm.ax"

amm.ax"

eK.XaM.ek.kKaMmu.xKax"

eCTpOoM.ecTpe./ .&CTPH.eCTEpP.ECTPaM. eCTEP . CTpaMu .
éH.éHaM.éH.éHaMu. éHax"

eX.XaM.KMu.KaMmu.xKax"

OK.XKaM.KM.KaMm.Kax"
&K .eXaM. éxn.eKaMmn.ekax"

/.é3mOp.&30.&30aM. &30 . é3namMmr . é3nax"

"a.m.e.y.erm.e./.H.#.aMm.#.amMmn.ax"

nouns
"a.m.e.0.en.
"a.m.m.10.en.
"L.M.U.B.BO.

e./.u.
n./.m.
n./.u.

b.
7.

AM. WU .
AM. WM.

amm . ax"
amm . ax"

enm.aM. . aMm . ax"

"HS.HM.He .HO.He.He./ .H/.eH.HAM. HY . HAMM . HAx"

e

Ag.
b
b.

n.e.0.en.e./.u.en.aAM. e . AMu . Ax"
n.M.0.én.n./ . n.en.aM.u.amm . ax"
.EPU.EPU.b.EPLI0. EPU. / . €PU . EPEN . EPSAM. EPEN. €EPbMU . epaAX "
epr.eprn.b.epLl0.epr. /. epu. eper. epsaM. epert. epaMn . epax”

"OBL.BM.BM.OBL.OBLIO.BM./.BI/.BelM.BaM. B .BaMu.Bax"
"L.M.UM.Bb.BO.U./.U.em.aM.em.amMmm. ax"

"o.a.y.o.
"e.qa.10.e.
"e g.10.€e.

"bBIO. BlIA .

oM.e./.a.#.am.a.ammu.ax"
eM.n./.aA. M. aM. 3. A . ax"
eM.e./.a.em.aM.a. aAMu . Ax"
BIY .bIIO.bIOM. bIle. /.
"5o.mna.ny.Jjno.jaoM.ne./.na.emn.
"g9.eHU.EHN.qa.eHeM.eH. /. eHa.
"o.a.y.o0.oM.e./.eca.ec.ecaM.
"ero.ena.eny.erno.eraom.ene. /.

blla.ell.bllaM. blla . bllaMu . biiax"
aM.ja.namm. aax"
&H.eHaM.eHa .eHaMn. eHax"
eca.ecamu.ecax"
érna.én.énam. éna.énamm. énax"

"o.a.y.0.oM.e./.bsA.bERB.bAM.bA.bAMU . bAX"
"o.a.y.o.oM.e./.u.#.aM.u.amMu.ax"

"#.H#.# L #
"o.a.y.o.
g.7.0.8

"be.bsA.

'plural only nouns

gPattern(110)
gPattern(111)
gPattern(112)
gPattern(113)
gPattern(114)

H/.
H/.
H/.
H/.
H/.

NSNS NN
NN
NN
NN

SN NN

B VA I IS
oM.e./.a.oB.aM.a.amMm.ax"
&.8M.e./.a.em.aM.a. A . ax"
bIO.be.beM.be./.bA.UN.bAM. bs. bgaM . baAx"

NN

#"

.M.O0B.aM.u.amM.ax"
.bI'M.er.blraM.bI'M.braMm. brax"
. M.er.aM.en.bMu. ax"
.a.#.am.#.amm.ax"
.B.OB.aM.H.aM.ax"
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'adjectives:

'(format "nom_m.gen_m.dat_m.aca_m.aci_m.ins_m.pre_m.

! nom_f.gen_f.dat_f.aca_f.aci_f.ins_f.pre_f.

nom_n.gen_n.dat_n.aca_n.aci_n.ins_n.pre_n.

nom_p.gen_p.dat_p.aca_p.aci_p.ins_p.pre_p")

v

v

'hard adjectives
gPattern(120)
EIf. OO .OMY .OI'O . Bl .EIM.OM. # .25 .0M. O . YI0.VIO.OlM.0M.a.0€e.0'0.0MY .0€e.0€ .bM. OM. O
gPattern(121)
UM.ero.eMy.ero.um.uM.eM. #.asg.em.en.yo.yo.er.en.a.ee.ero.eMy.ee.ee.MM. M. O
gPattern(122)
OM.OI'0.OMY .OI'O.OM.MM.OM. #.a5.0M.0M.YI0.VIO.O.0M.a.0e.0'0.0My .0 .0€./MM.OM. O
gPattern(123)
"KM .KOI'O . KOMY . KOT'O . KM . KMM . KOM. OK . KasI.KOM . KOM . KYIO. KYIO. KO . KOM . Ka .KOe .KOI'o.
Ve . KyMM . Kux . k"
gPattern(124)
"HEIM . HOI'O . HOMY . HOT'O . HEIV . HEIM . HOM . €H . HasI. HOM . HOM . HYIO. HYIO. HOI . HOM . Ha . HOe . HOT'O .
Bl€ . HEIMM . HEIX . HEI"
gPattern(125)
"M .Or0.OMY.Ol'O .UM .VMM.OM. #.a5.0M.0M.YI0.VIO.O.0M.a.0e.0'0.0MYy.0e.0e./MM.OM.O.
gPattern(126)

.Bl€ .BIX . BIM.BIX . BI€ . BIMM . BIX . B "

Ve .UX .M. UX . /e . UM . UX . "

Ve . UX.VM.UX . /e . UM . UX . u"

KOMY .KO€e.KO€e.KVM.KOM. KO . KIe.

HOMY .HO€ .HO€ .HBEM. HOM. HO . HEE .

Ve . UX .M. UX . e . uMu . ux . u"

"BLHHM . BHOTO . BHOMY . BHOT'O . bHEM . BHEIM. BHOM . €H . bHas . bHOVM . bBHOV . bHYIO . bHYIO . bBHOM . BHOVM . bHa . bHOE . BHOI'O . bLHOMY . BHOE

OM.BHO . bHHE . bHEX . bHEIM . bHEX . BHEE . BHEMU . BHEX . BHE"

'soft adjectives
gPattern(130)
"UMm.ero.eMy.ero.um.MmM.eM./ . Ad.em.en.0o.0o.en.ein./.ee.ero.eMy.ee.ee. uM.eM. /.
gPattern(131)
"UM.bEero.beMy .bero.unm.buM. beM. / .b.bell.beN . bI0. bl0. bell. bell. / . be.ber'o.beMy . be.

'miscellaneous adjectives
gPattern(140)

Ve .UX . VM. UX. e . uMm . ux. /"

be.bMM.beM./.bU.bUX.bUM. bUX .

KX .KVM. KX . K

HBEIX . HEIM . HEIX . H

.bHOE . bHEIM. bH

bBU . BUMA . BUX"

"ecb.cero.ceMy.cero.echb.ceM.CéM./.CA.CEM.CeN.Cl.CI0.Cell.Ce./.C&.Cero.ceMy.cé.cé.ceM.céM./.Ce.CexX.CeM.CeX.Ce.CeMN.CeX

-/"
gPattern(141)

"em.bero.beMy.bero.be. buM.bEM. / . bA. bE. bEN . BI0. BI0. bel. bell. / . b& . ber'0. beMY . b& . b& . bUM. bEM. / . B/ . BUX . bUM. bUX . b/ . BYIMU . BUX

-/"
gPattern(142)

"JH.HOI'O.HOMY . HOI'O . MH . HYM . HOM. / . Ha . HOM . HOM . HY . HY . HOM . HO . / . HO . HOI'O . HOMY . HO .

"w
gPattern(143) = "a.ouUX.OMM.OUX.a.OVMMN.OUX./.€.EUX.EUM.EUX.E . .EUMA . EUX. / .
'possesive pronouns

gPattern(150) = "m.ero.emy.ero.m.mM.éM./.sg.em.e
gPattern(151) = "#.ero.emy.ero.#.mmMm.eM./.a.em.e

. . .enn./.&.ero.emy.
7. . .em./.e.ero.eMy.

e

< B

Io0.
Y.

HO.HMM.HOM. / .HU.HUX . H/MM. HUX . HY . HUMM . HUX . /

a.oux.omM.a.a.ommu.oux./././././. /. /.. /"

.. VM.éM./ . M. UX . VM. UX . U.UMU . UX. /"
e.e.M.eM./ . U.UX.VUM.UX .U .UM . UX. /"



'demonstrative pronouns

gPattern(155)
gPattern(156)

'verbs:

"OT.0ro.oMy.oro.oT.mM.OM./.a.o
= "OT.Oro.oMy.oro.oTr.emM.oM./.a.o

OF0.0My.OF0.0.MM.OM./.M.MX.MM.MX

V.0OWm.
11.011. Or0.OMy.Or'0.0.eM.OM./.e.ex.eM.ex

NN
NN

y.y.om.om./.o.
y.y.om.om./.o.

'(format "inf.lst_s.2nd_s.3rd_s.imp_s.

v

v

'non-reflexive

gPattern(160)
gPattern(161)
gPattern(162)
gPattern(163)
gPattern(164)
gPattern(165)
gPattern(166)
gPattern(167)
gPattern(168)
gPattern(169)
gPattern(170)
gPattern(171)
gPattern(172)
gPattern(173)
gPattern(174)
gPattern(175)
gPattern(176)
gPattern(177)
gPattern(178)
gPattern(179)
gPattern(180)
gPattern(181)
gPattern(182)
gPattern(183)
gPattern(184)
gPattern(185)
gPattern(186)
gPattern(187)
gPattern(188)
gPattern(189)
gPattern(190)
gPattern(191)
gPattern(192)
gPattern(193)
gPattern(194)

lst_p.2nd_p.3rd_p.imp_p.
past_m.past_f.past_n.past_p")

"Th.0.eMb.€T.M.eM.eTe . 0T .UTe.J1.71a.J10 . amn"

"UTH

LIO.UIB . UT .U .UM .UTE . AT .UTE . UJ1. UJla . UJ10 . um"

"3aThb.XKY .XEMb . XKET . XM .)KEM . KeTe . Xy T .XIUTe . 3aJl.3asa.3arno.zanmm"
"TL.BY.BEmMbL.BET.BM.BEM.BETE.BYT.BUTE.JI.J1a.J10.711"
"BaTh.10.8WL.ET..EM.ETE . 10T .TE . BaJ.Bajna.Bajsno.samm"
"TUTEL.Uy.TUNE . TUT . Tb . TUM . TUTE . TAT . TbTE . TUJI. TUJia . TUJIO . Tuim"
"caTh.my.memws . WMeT . MY . MeM . MeTe . My T . MUTe . call.cana.cajo.canmm"

"UTH
"HTb

LJIO. MIB . UT . Y. UM.UTE . AT . UTE . UJ1. Una . uiio . unm"
.YOy.YOeWs . yoeT . yab. yaoeM. yaoeTe . yOyT . yObTe . bUJI. blJla . BJ10 . 5"

"OeTh . Xy . QUL . OUT . OY . OUM . OUTEe . OAT . AUTe . Oell. Oena . neo . nenm"

"HTb
"CcThb
"UTH

.0I0. OEMbL .0ET.OM.0EeM. OTe . OIT . OMTE . BIJI. BIJ1a . BIJIO . B "
.0y .08mb . 08T . OV . 0éM. 0&Te . Oy T . OUTe . J1.J1a . J10 . 1"
.YV .UIb.UT .Y .VUM.UTe.aT.nTe . uil.uia . uio .uim"

"THL.M.II.CT.¥.OUM.OUTE . OYT.UTe.J1.71a .10 . "
"TL.HY.HEeWbL.HeT.Hb. HeM. HeTe . HyT .HbTe .JI1.J1a .10 . u"

"UL . Ty .XeWb.XeT .U .XEM.XeTe.'yT.I'UuTe.r.rna. rino. rnm"

"HATL . MY . IMEWE . IMET . VIMM . IMEM . IMETE . MY T . IMUTE . HAJI . HANa . HAJO . HAnu"

"eub

"
"CcThb
"

"eThb

.HPy.HmemB.HmeT.HF.HmeM.H%eTe.HFyT.HFTe.éF.eFHa.eFHO.eFHM"
aThb.

HY .HEWL . HET . HY . HEM . HETEe . HYT . HUTe . aj.afna.ajsno.anm"

.M.IIb.CTh.IIb . OVM . OUTE . OAT .MbTe . J1.J1a . J10 . JIn"
UTH .
.010.O0&Mb.0&T.OM.0EM. 0O&Te . Ol0T . OMTEe . eJ1. eJla.ejyio. enn"

bIO.bENME . bET . bel . bEM. LETE . BIOT . beNTEe . UJI. WJ1a . UJ10 . uin"

"ecTb.AOy.AOEWL . ANET . A0b . A0EeM. AOeTe . A0y T . AO0bTe . eJl. efa.efno.enu"

"CcrnaTh . o . MUIEME . MIIET . IUIY . IUIEM . IIETe . IUII0T . MIIMTE . CJajl. crlajla . cnajso . cnanm'”
"paTh.epy.epélb. epéT.epn. epEM. ePETE . ePYT . EPUTE . pall. pana . pajo.panmu"

"3ATEL.03bMY . 03bMEME . OB3EMET . O3bLMM . O3BMEM . OBEMETE . O3BMYT . O3BMUTE . 35J1. 34J1a . 35710 . 371"
"OoBaThL.yoO.yellL.yeT. Y. yeM. yeTe . yIOT . yIITe . OBaJl. oBasa.oBaro.oranm"
"eBaTh.yoO.yelL.yeT. Y. yeM. yeTe . yIOT . YITe . eBaJl. eBasa.eBaro.epanm"

"cxaTh .oy .Memb . MeT .0} . MeM . MeTe . Iy T . IMTEe . cKaJl.ckara.ckano.ckanm"

"aTb

IO . UMB . UT . V.UM . UTEe . AT . UTe . aj.ajla.ano.anmm"

"OUTE . XY . QUL . OUT . OY . OUM . OUTEe . OAT . OUTe . OWJ1. Ouia . Ouiio . ouimn"
"CUTB .y .CUIIEL . CUT . CU . CUM. CUTE . CAT .CUTE . CUJI. CKUJia . CUJIO . cuim"
"tu.y.éws.&r.u.ém.ére.yr.ure././././"

"o/

/). /.. /. /. én.na.no.an"

"XaTh.ny.O0emws. neT. /. ouM. OUTe . Oy T . / . XaJn.xana.xamno .xanm"
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gPattern(195
gPattern(196

( ) "ecTu.eny.enémb . eO0&T.eO0M.e0éM. eNéTe.enNyT.eOuTe . &rl.efna.eno.enmnu"

( )
gPattern(197)

( )

( )

"TeTb.uy.TUIL . TUT . TV . TUM. TUTE . TAT . TUTE . TeJl. Tefa . Tejo. Tenu"
"ATEL . MMY . UMENE . UMET . VMM . UMEM . IMeTe . UMY T . IMUTE . AJ1. AJla . A0 . AJU
"aTb.y.8Xb.&T.M.EM.ETe.yT.UTe.an.ana.ano.anm"
"TeThb.Uuy.Uemb.UeT. T . TUM. TUTE . TAT . TUTe . TeJl. Tefa . Tejno . Tenu"

"

gPattern(198
gPattern(199

'reflexive
gPattern(210)
gPattern(211)
gPattern(212)
gPattern(213)
gPattern(214)
gPattern(215)
gPattern(216)
gPattern(217)
gPattern(218)

( )
( )
( )
( )
( )
( )
( )
( )

"ThbCSA.IOCh.EMbCSA.ETCA.NCA.EMCHA. ETECE . IOTCA.NTECh.JICA.JIaChk.J1OCh . JIUMCB"

"MTBHCHA.IOCh . UMLCHA . UTCHA . UCh . IMCS . UTECH . ATCSA . UTECh . MJICS . UJI1aCh . MJIOCHL . MIIMCh"
"3aTBCH.KYCH . KEMBLCH . KETCH . KUCH . JKEMCH .  KETECH . XY TCH . KUTECH . 3aJICH . 3aJlachb . 3aJI0Ch . 3aJIMCh
"ThECHA.BYCh.BEMbLCA. BETCA. BUCEH . BEMCH. BETECEL . BYTCSHA . BUTECE . JICSA . JIaCk . JIOCE . TMCB"
"BaTbCA.IOCh . EMbCA. TCA.NCA.EMCA. ETECE . IOTCA.UTECh . JICA.JlIaChk .JIOCh . IMCB"

"caTbCHA.WYyCh . MEMbLCHA . METCHA . MUCH . MEMCS . IeTECE . My TCHA . MMTECE . CAaJICHA. cajllachk . Ccaljloch . canmuce"
"OIeThbCHA . KYCh . OUIILCH . OUTCSHA . OUCH . OMMCS . OUTECH . OATCHA . AUTECH . OeJICHA . Neflach . 0eJIoCh . 0eNuch "

"HTBCS . OIOCh . OEMBCA . OETCS . OMCS . OEMCS . OETECh . OI0TCS . OMTECH . BIJICS . BIJIACH . BIJIOCH . BIJIMCE "

"MTBHCHA.BIOCH . bEMBCHA . bETCHA. beMICHA. bEMCH . bETECE . BIOTCS . beMTEeCh . MJICS . UJIacCh . UJIOCH . UIIUCh"
"MTHCHA.YCh . UMLCH.UTCHA . UCH . UMCS . UTECE . aTCHA . UTECE . UJICH . UJIaCh . UJIOCH . MIIMCE "
"THCHA.MCHA.ICA.CTCA . VCHA . OMMCS . ANTECE . Y TCHA . MTECh . JICHA . JIaCh . JIOCH . JIUCH "

"THCHA.HYCH.HEWbLCHA. HETCA . HECA . HEMCS . HETECh . HYTCSA . HbTECK . JICA . JIaChk . JIOCE . IUCH "
"TeTbCHA.UyCh.UEMbCHA . UETCHA . TUCE . TUMCS . TUTECE . TATCHA. TUTECE . TEJICH . TeJlaCh . TEJIOCH . TEJIUCE "
"aTbCHA.HYCH . HEMBCA . HETCHA . HUCE . HEMCS . HETEeCh . HYTCHA . HUTECh . aJiICH. ajlachb . aJlIoCh . anmch "
"CUTBCH.WYCH . CUMILCSH . CUTCHA . CUCE . CUMCS . CUTECE . CATCHA . CUTECE . CUJICH . CUJIaCh . CUJIOCE . CUJIUCE "
"aTbCHA. JIIOCh . UMMLCSA . UTCSA . UCh . UMCS . UTE€Ch . ATCA . UMTEeCh . aJICs. ajlach.ajloch . anmch"

"paTbCHA. epyCh. epEIbCHA. eEPETCHA . EPUCE . EPEMCSH . EPETECE . eTYTCH . EPUTECEH . pajiCsa. parnach . pajoch . palnch

"

gPattern(219
gPattern(220
gPattern(221
gPattern(222
gPattern(223
gPattern(224
gPattern(225
gPattern(226
gPattern(227)
"3ATBCA.O03bMYCh . O3bMEMBLCSA . O3bMETCHA . O3bMUCE . O3bMEMCSH . 03bMETECH . 03bMYTCH . O3bMUTECE . 3AJICS . 34AJ1acCh . 3AJI0Ch . 3ANMUChH"
gPattern(228) "ecTUCB.eOyChb.enOélbCcA. e0&TCA . eOUCh . eOéMCA. eNéTecCh . e0yTCsA. eOUTeCh . JICs. eJlach . eJI0Ch . eNuch "

"

gPattern(229) = "TeTbCA.UyCh.TUNLCHA. TUTCHA. TUCH. TUMCS . TUTECE . TATCHA . TUTECH . TEJICA . TeJlack . TeJlloCh . Tenuch"
gPattern(230) = "ATbCA.MMYChH.MMENbLCH . MMETCH . UMNUCE . UMEMCS . IMETECh . UMY TCHA . UMUTECE . AJICA . ANlach . AJIOCh . ANUCH "
gPattern(231) = "MTBCHA.JOCH.UMBCH.UTCH.UCh.UMCS . UTECh . ATCA.UTECh . UJICHA . UJIACh . UJTIOCE . UIINUCH "

gPattern(232) = "oBaThbCA.VIOChH.YyeNbCA.yEeTCA.YICA.YEMCHA.yeTeChb. YIOTCA. yITeCh.OBarICA. oBarnach.oBaJjloch.oBanmucy"
gPattern(233) = "ebaTbcsA.yoOCh.yEmMbCA.YETCA. YUCHA. YEMCS. yeTeChk . VIOTCA. yITeck . ebancs.ebanack.ebanock.ebanmcp”
gPattern(234) = "mTuCh.MOYCH.NOEMbLCA. MOETCA. IONUCE . MOEMCHA . MOETECh . MOYTCA . UOMTECE . MEJICA . IN1achk . IJIOCEL . IMCh"
gPattern(235) = "xaTbcA.OyChb.OembCA.OeTCsA. OUCH . OMMCA . OQMTECEh . OYTCHA. OMTECh . XaJICA . Xallack . Xaroch . Xanuco"
gPattern(236) = "OuUTBCA.XYCh.OUMILCA.OUTCHA. OUCH . OMMCS . QUTECEh . OATCHA . OIMTECh . AMJICA . OUJlachk . OUIIOCEH . OUINCE "

'verbal adverbs:
'(format "simultaneous.sequentiall.sequential2")

'non-reflexive

gPattern(250) = "sa.s.Bmm"
gPattern(251) "#.8.Bmm"
gPattern(252) "ysa.oBaB.oBaBmm"
gPattern(253) "ecsa./.écmm"
( )
( )

gPattern(254 "a.uB.uBmm"
gPattern(255) = "sa.ep.eBmm"
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gPattern(256) = "a.uB.uBmm"

gPattern(257) = "a.#.mmu"
'reflexive

gPattern(270) = "ack.pmmchb. /"
gPattern(271) = "acwk.epmmchb. /"
gPattern(272) = "ysAcb.oBaBmMCH. /"
gPattern(273) = "ecsacnb.écmmchb. /"
gPattern(274) = "acwk.mBmmchb. /"
gPattern(275) = "acwk.mBpmmch. /"
gPattern(276) = "sacp.mmuchb./"

'verbal adjectives:

'(format "nom_m.gen_m.dat_m.aca_m.aci_m.ins_m.pre_m.

! nom_f.gen_f.dat_f.aca_f.aci_f.ins_f.pre_f.

! nom_n.gen_n.dat_n.aca_n.aci_n.ins_n.pre_n.")

'non-reflexive present active

gPattern(290) =
"amprt . amero . ameMy . aliel’o . alpiy . AllM . allleM . alla sl . alllell . allel . allylo . allylo. allel! . alllel . alllee . aller o . alleMy . alllee . alllee . alM . allleM . allple . aIpIxX
. allMM . AlIX . allMe . AlAMY . anmmx "

gPattern(291) =
" A . AMET o . AmeMY . AMeO . AIpY . AIMM . ATeM . AR . AN . Aler . Ay . Ay . Allel . Alel . Alllee . Amero . AeMY . Allee . Alee . AIYM . AleM . AIpe . AIpX
. AOYM . AMYX . AIME . AI/AMA . Amx "

gPattern(292) =
"y . ymero . ymeMy . ymero . Yupr . YoM . YiIieM . YIRS . YIen . Ve . VI . VIVo . Ve . yIlel . yllee . YIero . yieMy . yiiee . yiee . YIyM . YIIeM . YIpe . VI
X . YIMM . VIMX . YIME . YIPIMY . yImIX "

gPattern(293) =
"o . IOME T O . IOMEMY . IOIe IO . I0IpAY . IOIpM . IOEM . I0A 5 . Ioe M . FIe M . I0My'I0 . I0My'I0 . I0Me . I0Me . Iome e . Iomero . IomeMy . oIee . o e . I0IpM . IomeM . IoIple . IoIpIX
. IOOMM . IO X . IOIM € ., IOMY/AMY . Fommx "

gPattern(294) =
" VIOmpY . YIOMET O . YIOMEMY . VIOWET O . YIOUMM . YIOIMIM . VIOWEM . YIOUa sl . YIOmMEeM . YIome . VIONYIo . VIOUYo . YIOme . YIomer . Viomee . Yomero . YiomeMy . yiomee . yiomee
. YIOIMM . YIOMEM . YIOIpIEe . VIOIMX . VIOIMM . YIOIMX . VIOIJE . VIOU/MM . YIompx "

'non-reflexive present passive

gPattern(310) =
"EeMEHI1 . eMOT'O . EMOMY . EMOT'O . EMEI . EMEIM . EMOM . €Masi . EMOM . EMOM . EMYI0. EMYIO . EMOM . EMOI . EMO€ . EMOT'O . EMOMY . EMOE . EMOE . EMEIM . EMOM . EMEIE .
€MEIX . €MBEIM . €MEIX . EMEIE . EMEIMM . €MEIX "

gPattern(311) =
"YIMEIL . UMOT'O . UMOMY . MMOT'O . MIMEIM . IMEIM . MMOM . MMa i . IMOM . MO . UMYIO . UMYIO . IMOM . MO . UMO€ . UMOT'O . UMOMY . UMO€ . UMO€ . VIMEIM . IMOM . IMELE .
VIMBIX . VIMEIM . IMELX . IMBIE . UMEIMY . UMEIX "

gPattern(312) =
"BaeMhl1. BAEMOT'0 . BAEMOMY . BAEMOI'O . BAEMEIN . BAEMEIM . BAEMOM . BaeMasi. BaeMOM . BaeMOM . BaeMy0 . BAeMY . BAEMOV . BAEMOY . BaeMOe . BaeMoI'
0 .BaeMOMy . BaeMoe . BaeMoe . BAEMEHM . BAEMOM . BAEMEIE . BAEMEIX . BAEMEIM . BAEMEX . BAEMbIE . BAEMEIMY . BAEeMEIX "
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gPattern(313)

"YEeME . YEMOI'O . YEMOMY . YEMOI'O . YEMEI . YEMEIM . YEMOM . YeMasi . YEMOM . YEMOY . YEMYIO . YEMYIO . YEMOM . YEMOM . YyEMOE . YEMOT'O .

eMoe . YEMEM . YEMOM . YEMEIE . YEMEIX . YEMEIM . YEMEIX . YEMEIE . YEMEIMU . YEMEIX "

'non-reflexive past active
gPattern(320)

"BmMY . BIIET'O . BIIEMY . BIIEIO . BNV . BIIVM . BIIEM . BIIa s . BIIEV . BIIEN . BIIYD . BIIYIO .

. BIIMX . BIIMM . BIIMX . BIIME . BIIVMMY . BIMX "
gPattern(321)

"MBmMﬂ.MBmePO.MBmeMy.MBmeFO.MBMMW.MBEMM.MBM@M.MBmaH.MBmeW.MBmeW.

Bllee . MBIIMM . MBIIEM . MBIIME . MBIIMX . MBIIMM . MBIIMX . MBIIME . MBIIYMM . MBIIMX "
gPattern(322)

"eBmMM.eBmePo.eBmeMy.eBmero.eBmwm.eBmMM.eBmeM.eBmaH.eBmeM.eBmeM.

Bllee . eBIIMM . €BIIEM . €BIIME . €BIIMX . €BIIMM . €BIIMX . €BIIME . €BIYMM . €BIMX "
gPattern(323)

"aBmMM.aBmePo.aBmeMy.aBmero.aBmwm.aBmMM.aBmeM.aBmaH.aBmeM.aBmeM.

Bllee . aBIIMM . aBIIEM . aBIIME . aBIMX . ABIIMM . aBIIMX . aBIIME . aBIYMM . aBIMX "
gPattern(324)

"My . mero . meMy . Mero . Wy . MM . lIeM . Masd . ey . el . My . MYy . el . el . Iee . Mero . MeMy . lIee . Iee . MYM . [IeM . /e . MMX . UM .

ux"

gPattern(325)

BIIEV . BIIEV . Bllee . BIIEI'O . BIIEMY . BIIee . BIIee .

VBIIYIO. MBIIYIO . MBIIEV . UBIIEV . MIBIIEE . MBS O

€BIIYIO. €BIIYIO. €BIIEV . €BIIEV . €BII€E . €BIIEI'O.

ABIIYIO. aBIYIO. aBIIeV . aBIIEeV . aBlIee . aBIEr'O.

YEeMOMY . yeMoe .y

BIIVM . BIIEeM . BIIIe€

.VBIIEMY . MBIIee . U

€BIIeMY . eBllee . €

aBIIeMy . aBliee . a

mrMX . mye . MM’ . I

"OBaBmMW.OBaBmeP0.0BaBmeMy.OBaBmeF0.0BaBmMW.OBaBmMM.OBaBmeM.OBaBmaH.OBaBmeW.OBaBmeW.OBaBmyD.OBaBmyD.OBaBmeﬂ.OBaBme
V1 .OBaBllee . OBaBIEI'O. OBaBIIeMy . OBaBlllee . OBaBIIee . OBABINMM . OBaBIIEM. OBABIIME . OBABINMX . OBABIIMM . OBABIIMX . OBABIIME . OBABIVMM . OBaBII

ux"

'past passive
gPattern(340)

"TH . TOI'O . TOMY .OI'O. TEI . THIM. TOM. T ./ .Tasg. TOM. TOM. TY. TYIO.TOX.TOM.Ta./.TOe.TOI'O.TOMY . TOe . TOE.

BIX . TEI€ . THIMM . THIX . TEL. /"
gPattern(341)

"EITEI . HTOI'O . ITOMY . BITOT'O . BITEIM . EITEIM . HFTOM . BIT . / . EITAS . ITOM . ITOM . EITYIO . ITYIO . ITOM . EITOM . HIT& . / . HTO€

.EITOM.EITO. / .EITHE . ITHX . EI'TEM . EITEX . BITHE . EITEMM . BITHIX . BITH . /"
gPattern(342)

"eTHI.EeTOr0.eTOMY . €TOI'O . €THI . ETEM. €TOM. €T ./ .eTasa.eTON. eTON . eTYD. eTYI0. €TON. eTO.eTa. /. eToe.

.€TOM.ETO./.ETHE . THX . 8€TEHM. €TEHX . €THE . ETHMM . ETHX . €TH . /"
gPattern(343)

"HHE . HHOT'O . HHOMY . HHOT'O . HHEIM . HHEIM . HHOM . H . H. HHas1 . HHOV . HHOV . HHYIO . HHYIO . HHOV . HHOM . Ha . HHa . HHOe

.HHOM.HO . HHO . HHEIE . HHHX . HHEM . HHEX . HHEI€ . HHEIMY . HHEIX . HEL . HHEL"
gPattern(344)

TEIM. TOM.TO. /. THE.

.BEITOI'O .EITOMY .BITOE

€eToro.eToMy .eToe.

.HHOI'O . HHOMY . HHO€ .

TBEIX . TEIM. T

.BITOE . BITEIM

eToe . eTM

HHO€ . HHEIM

"HeHHHW.HeHHOFO.HeHHOMy.HeHHOFO.HeHHHW.HeHHHM.HeHHOM.HeH.HeH.HeHHaH.HeHHOW.HeHHOW.HeHHyD.HeHHyD.HeHHOW.HeHHOW.HeHa.H
€HHa .JIeHHOEe .JIEHHOI'O . JIEHHOMY . JIEHHOE . JIEHHOE . JIEHHEM . JIEHHOM . JIEHO . JIEHHO . JIEHHEE . JIEHHEX . JIEHHEIM . JIEHHBIX . JIEHHEBIE . IEHHBIMNM . JIEHHBIX

. JIEHEl . IeHHE"
gPattern(345)

"eHHHﬂ.eHHOFO.eHHOMy.eHHOFO.eHHHW.eHHHM.eHHOM.eH.eH.eHHaH.eHHOW.eHHOW.eHHyD.eHHyD.eHHOW.eHHOW.eHa.eHHa.eHHOG.eHHOFO.
eHHOMy.eHHoe.eHHOG.eHHHM.eHHOM.eHO.eHHO.eHHHe.eHHHX.eHHHM.eHHHX.eHHHe.eHHHMM.eHHHX.eHH.eHHH"
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gPattern(346) =
"E&HHEV . EHHOI'O . EHHOMY . EHHOI'O . EHHEIN . EHHEIM . EHHOM . €H . €H . EHHAA . EHHOV . EHHOM . €HHYIO . EHHYIO. EHHOM . EHHOM . €Ha . EHHA . EHHOE . EHHOI'O .
&HHOMY . €HHOe . €HHOe . EHHEIM . EHHOM . EHO . EHHO . €HHEE . EHHEX . EHHEM . EHHEIX . EHHEIE . EHHEIMI . EHHEIX . EHE . €HHH "

gPattern(347) =
"OBaHHHI . OBAHHOI'O . OBAHHOMY . OBAHHOI'O . OBAHHEI . OBAHHEM . OBAHHOM . OBaH.OBaH.OBaHHAasA . OBAHHON . OBAHHOM . OBAHHYK . OBAHHYIO. OBaHH
OVl .OBaHHOM .OBaHa . OBaHHAa . 0OBAHHOE . OBAHHOI'O . OBAHHOMY . OBAHHOE . OBAHHOE . OBAHHEM . OBAHHOM . OBAHO . OBAHHO . OBaHHEE . OBAHHEX . OBaH
HEIM. OBaQHHEIX . OBAHHEE . OBAHHEMI . OBAHHHEX . OBAHE . OBAHHH"

'reflexive present active

gPattern(360) =
"amprics . amerocs . aleMycs . aerocs . aIMMCH . allMMCS . alleMCH . alaACH . alleMCsA . AleVICA . alyIoCs . alllyloCcs . alleMCsA . AlleICA . alleeCsi . ale"o0Cs . all,
eMycCs.alleecs . alleecs . allMMCS . alleMCs . aleCs . allMXCs . AUMMCS . allMXCS . alMecs . alMMUCH . ampxcsa”

gPattern(361) =
"AmMICS . AMerocs . ANEMYCS . AMEeI0CH . AIMMCH . AIMMCS . AeMCH . ATRACSH . AlENCH . ANEVCS . AMyICH . ANyCs . AMeNCcs . AMeNCs . Alleecs . AmeroCs . Al
eMycsd . Ameecs . Aleecs . AIMMCS . AMEeMCs . AIMEeCs . AIMXCSH . AIMMCSH . AIMXCSA . AIMeCcs . AIMMUCSH . Ampxcsa”

gPattern(362) =
"yIprcs . ymerocs. yeMycsl . YIIeIoCs . YIMMCSA . YIMMCH . YIIEMCS . YIRACH . YIIEMCS . YIIEeNCS . VIYIOCSH . YIYIOCS . YIIRMCH . YIIEVICS . yileeCs . YIeI'0CH . Y
meMycCsl. ylleecs . ylleecs . YIMMCH . YIIEMCS . YIMEeC . YIMXCS . YIMMCS . YIMXCS . YIMEeCHS . YIMMUCSH . yIpuxcsa"

gPattern(363) =
"OMMICS . IOMEer0CH . IMEMY CH . I0Me'0CS . IIMMC A . IOIMMC S . IeMC s . oM@ AC A . e cs . IOmeVIC A . I0My0C . IOIyI0C s . IOMecs . ImeICA . Iomeecs . Ime "o C s . 100,
eMycsd . omeecs . omeecs . IIMMCH . I0MeMCs . I/ eC s . IOIMXCS . IIMMC S . I0IMX CS . IpeCs . IOIMMUC A . Iomxcsa”

gPattern(364) =
"yIOmYICS . YIOE'oCs . YIOIEeMyCs . YIOMEeroCs . YVIOIMMCS . YIOIMMCS . YIOIEeMCs . VIOIaACH . YIOMECs . YOI Cs . VIOIYIOCH . YIOMYIOCH . VIOWENCS . YIOMENCs . VIO
meecs . yoIerocs . yomeMycs . yiomeecs . yiolleecs . YIOIMMCH . VIOIEMCS . YIOIMeCsI . YIOIMXCH . YVIOIMMCS . YIOIMXCS . YIOIMeCs . VIOIMMMCS . yiompxcsa"

'reflexive past active

gPattern(370) =
"BIMMCS . BIEI'OCH . BEIIMYCSI . BIIE'OCSH . BIMMCS . BIIMMCS . BIIEMCH . BIIAsCH . BIIEMCHA . BIIEMCHA . BIIYIOCH . BIIYIOCH . BIIEVMCH . BIIEMCS . BIIeeCs . BIIeI'OC
f.BIIEMYCs . BIIeeCs . BIIeeCs . BIMMCS . BIIEMCS . BIIMECSH . BIIMXCS . BIIMMCS . BIIMXCS . BIIMeCs . BIMMMUCS . Bmxcsa"

gPattern(371) =
"YBMMMCSH . UBIIEI'OCSH . MUBEIIMYCS . MBIIEI'OCSH . MBIIUMCS . UBIIMMCSH . MBIIEMCS . UBIAACS . MBIIEVICSA . UBIISNMCH . MBIIYIOCH . MBIYIOCS . MBIIEVCS . UBIIENICSA
.VBIIeeCs . MBIIEI'OCH . MBIIEMYCS . MBII€ECS . UBII€ECH . MUBIMMCSH . UBIIEMCS . MBIIMECS . UBIIMXCHA . MBIMMCS . UBIIMXCS . MUBIIMECS . UBIIMMMCS . UBIIMXCS
"

gPattern(372) =
"eBmasCHd.eBIeENCs . eBIIENCS . €BIIYIOCH . €BIIYIOCH . €BIIENICS . €BIIEVICS . €BlIasACSH . €BIIENCHA . €BIIENCS . eBIYIOCSH . €BIIYIOCH . €BIISNCH . €BIIENCS . €B
meecs.eBIEroCs . eBIIeMyCs . €BlleeCs . eBlleeCs . eBIIMMCH . €BIIEMCS . eBIIMECS . eBIIUMXCSH . €EBIIMMCSH . €BIIMXCS . EBIMECS . eBIIMMMCHA . eBIMXCcsa"”

gPattern(373) =
"aBmMMCH . aBIEer0Cs . aBelIMyCs . aBIIe0Cs . aBIIMMCSH . aBIIMMCS . aBIIEMCSH . aBIAasACH . aBIIEVICA . aBIISNCSA . aBMYIOCH . aBMYIOCSH . aBIIEVCS . aBIIENCHA
.aBlleeCs.aBlerocs. aBMeMyCsl . aBlleecs . aBlleeCsa . aBIMMCH . aBIIEMCS . aBIIMEeCs . aBIIMXCHA . aBIMMCSH . aBIMXCS . aBIIMECH . aBIIMMMCSH . aBIMXCSH
"

gPattern(374) =
"mYMCA . Merocs . eIMyCH . MeroCHa . MIMMCH . MYMMCS . MeMCS . asACHA . eVCA . MeMCs . MyICH . IYICH . MeCs . MeVICsA . eeCA . Merocs . leMyCcs . eecs . e
ecs.MyMCH . MeMCH . IMeCs . MMXCH . MUMMCSH . IUXCHA . MMeCcd . MyUMUCS . muXca”

gPattern(375) =
"oBaBMMMCSH . OBABMET'OCH . OBABEIMYCs . OBABIE'OCH . OBABIMMMCSH . OBABIMMCS . OBABIIEMCS . OBABIAACSH . OBABIIENICHA . OBABIIENCA . OBABMYIOCSH . O
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BaBIIYIOCsI. OBABIIEVICS . OBABIIENICS . OBaBIeeCsd . OBaBMeIr'OCsA. OBaBIMEeMyCs. OBaBlleeCs . OBaBlleeCcs. OBABIMMCSs . OBABIIEMCsI. OBaBIIMECs . OBaB
MMXCS . OBaABIMMCS . OBABIIMXCS . OBABIIMECSH . OBABIIMMIMCS . OBaBmmUxca"

'interrogatives:

'(format "nom.gen.dat.acc.ins.pre")
gPattern(380) = "To.oro.omy.oro.em.om"
gPattern(38l) = "To.ero.emy.To.em.éM"

'personal pronouns:

'(format "nom.gen.dat.acc.ins.pre")
gPattern(390) = "#./././././"
gPattern(391) = "/.eHsa.He.eHA.HOM.He"
gPattern(392) = "b.eba.ebe.ebsa.obom.ebe"

(

( )

( )
gPattern(393) = "#./././././"
gPattern(394) = "/.ro.my.ro./"
gPattern(395) = "/./././.#./"
gPattern(396) = "/././././ . #"
gPattern(397) = "#././././7./"
gPattern(398) = "/.é.m.é.m./"
gPattern(399) = "/././././ . #"
gPattern(400) = "#./././././"
gPattern(401) = "/.c.m.c.mm.c"
gPattern(402) = "#./././././"
gPattern(403) = "/.x.Mm.x.Mm. /"
gPattern(404) = "/././././ . #"

'relative pronoun
gPattern(410) = "B.Or'0.OMY.OI'O.HM.EM.OM.as.0M.OM.YI0.Y0.OM.0l.0€.0'0.0MY.0€.0€ . .EM. OM. € . X .M. HX . He . 5IMI . BIX "

'make sure no inflection patterns are duplicated
VerifyUniqueInflectionPatterns

End Sub

'define lookup table to order cyrillic characters

Sub DefineSortOrder ()

! lowercase : uppercase

gSortOrder (Asc("a")) = 33: gSortOrder(Asc("A")) = 33
gSortOrder(Asc("6")) = 32: gSortOrder(Asc("B")) = 32
gSortOrder(Asc("B")) = 31: gSortOrder(Asc("B")) = 31
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gSortOrder (Asc("r")) = 30: gSortOrder(Asc("I'")) = 30
gSortOrder (Asc("g")) = 29: gSortOrder(Asc("O")) = 29
gSortOrder (Asc("e")) = 28: gSortOrder(Asc("E")) = 28
gSortOrder (Asc("&")) = 27: gSortOrder(Asc("E")) = 27
gSortOrder (Asc("x")) = 26: gSortOrder(Asc("X")) = 26
gSortOrder (Asc("z3")) = 25: gSortOrder(Asc("3")) = 25
gSortOrder (Asc("u")) = 24: gSortOrder(Asc("IU")) = 24
gSortOrder (Asc("m")) = 23: gSortOrder (Asc("N")) = 23
gSortOrder (Asc("x")) = 22: gSortOrder(Asc("K")) = 22
gSortOrder (Asc("n")) = 21: gSortOrder(Asc("JI")) = 21
gSortOrder (Asc("M")) = 20: gSortOrder(Asc("M")) = 20
gSortOrder (Asc("H")) = 19: gSortOrder(Asc("H")) = 19
gSortOrder (Asc("o")) = 18: gSortOrder(Asc("O")) = 18
gSortOrder (Asc("n")) = 17: gSortOrder(Asc("II")) = 17
gSortOrder (Asc("p")) = 16: gSortOrder(Asc("P")) = 16
gSortOrder (Asc("c")) = 15: gSortOrder(Asc("C")) = 15
gSortOrder (Asc("T")) = 14: gSortOrder(Asc("T")) = 14
gSortOrder (Asc("y")) = 13: gSortOrder(Asc("Y")) = 13
gSortOrder (Asc("9")) = 12: gSortOrder(Asc("d")) = 12
gSortOrder (Asc("x")) = 11: gSortOrder(Asc("X")) = 11
gSortOrder (Asc("n")) = 10: gSortOrder(Asc("LU")) = 10
gSortOrder (Asc("u")) = 9: gSortOrder(Asc("U")) = 9

gSortOrder (Asc("m")) = 8: gSortOrder(Asc("m")) = 8

gSortOrder (Asc("m")) = 7: gSortOrder(Asc("Wl')) = 7

gSortOrder (Asc("s")) = 6: gSortOrder(Asc("b")) = 6

gSortOrder (Asc("m")) = 5: gSortOrder(Asc("BH")) = 5

gSortOrder (Asc("p")) = 4: gSortOrder(Asc("b")) = 4

gSortOrder (Asc("s")) = 3: gSortOrder(Asc("3")) = 3

gSortOrder (Asc("o")) = 2: gSortOrder(Asc("D")) = 2

gSortOrder(Asc("a")) = 1: gSortOrder(Asc("d")) =1

End Sub

'define internal constants used to convert numeric inflection codes in lexicon file to internal
'symbolic representation. Symbolic is slower to process, but easier to understand and program
\l

Sub DefineSymbolicConstantTable ()

'define noun code table

gNounConstant(1l) = "NO_N_" 'nominative singular (gender and demand case to
gNounConstant(2) = "NO_G_" 'genitive singular be appended when determined)
gNounConstant(3) = "NO_D_" 'dative singular "
gNounConstant(4) = "NO_A_" 'accusative singular "
gNounConstant(5) = "NO_I_" 'instrumental singular "
gNounConstant(6) = "NO_P_" 'prepositional singular "
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gNounConstant(7) = "NO_L_"

gNounConstant(8) = "NO_N_P"
gNounConstant(9) = "NO_G_P"
gNounConstant(10) = "NO_D_P"
gNounConstant(1ll) = "NO_A_P"
gNounConstant(1l2) = "NO_I_P"
gNounConstant(13) = "NO_P_P"

'define adjective code table

gAdjectiveConstant(l) = "AJ_N_M "
gAdjectiveConstant(2) = "AJ_G_M_ "
gAdjectiveConstant(3) = "AJ_D M "
gAdjectiveConstant(4) = "AJ_1 M "
gAdjectiveConstant(5) = "AJ_2 M "
gAdjectiveConstant(6) = "AJ_I_M "
gAdjectiveConstant(7) = "AJ_P_M "
gAdjectiveConstant(8) = "AJ_S M "
gAdjectiveConstant(9) = "AJ_N_F_"
gAdjectiveConstant(10) = "AJ_G_F_"
gAdjectiveConstant(1l) = "AJ_D_F_"
gAdjectiveConstant(12) = "AJ_A_F_"
gAdjectiveConstant(13) = "AJ_A_F_"
gAdjectiveConstant(14) = "AJ_I_F_"
gAdjectiveConstant(15) = "AJ_P_F_"
gAdjectiveConstant(16) = "AJ_S_F_"
gAdjectiveConstant(17) = "AJ_N_N_"
gAdjectiveConstant(18) = "AJ_G_N_"
gAdjectiveConstant(19) = "AJ_D_N_"
gAdjectiveConstant(20) = "AJ_A_N_"
gAdjectiveConstant(21) = "AJ_A_N_"
gAdjectiveConstant(22) = "AJ_I_N_"
gAdjectiveConstant(23) = "AJ_P_N_"
gAdjectiveConstant(24) = "AJ_S_N_"
gAdjectiveConstant(25) = "AJ_N_P_"
gAdjectiveConstant(26) = "AJ_G_P_"
gAdjectiveConstant(27) = "AJ_D_P_"
gAdjectiveConstant(28) = "AJ_1_P_"
gAdjectiveConstant(29) = "AJ_2_P_"
gAdjectiveConstant(30) = "AJ_I_P_"
gAdjectiveConstant(31) = "AJ_P_P_"
gAdjectiveConstant(32) = "AJ_S_P_"

'locative singular

'nominative plural
'genitive plural
'dative plural
'accusative plural
'instrumental plural
'prepositional plural

'nominative masculine

'genitive masculine

'dative masculine

'accusative animate masculine
'accusative inanimate masculine
'instrumental masculine
'prepositional masculine

'short form masculine

'nominative feminine

'genitive feminine

'dative feminine

'accusative animate feminine
'accusative inanimate feminine
'instrumental feminine
'prepositional feminine

'short form feminine

'nominative neuter

'genitive neuter

'dative neuter

'accusative animate neuter
'accusative inanimate neuter
'instrumental neuter
'prepositional neuter

'short form neuter

'nominative plural

'genitive plural

'dative plural

'accusative animate plural
'accusative inanimate plural
'instrumental plural
'prepositional plural

'short form plural
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gAdjectiveConstant(33) = "AJ_C"
'define active verb code table
gActiveVerbConstant(l) = "VB_I_"
gActiveVerbConstant(2) = "VB_1_S "
gActiveVerbConstant(3) = "VB_2_S_ "
gActiveVerbConstant(4) = "VB_3_S_ "
gActiveVerbConstant(5) = "VB_3_K_"
gActiveVerbConstant(6) = "VB_1_P_"
gActiveVerbConstant(7) = "VB_2_P_"
gActiveVerbConstant(8) = "VB_3_P_"
gActiveVerbConstant(9) = "VB_2_K_"
gActiveVerbConstant(10) = "VB_P_M_ "
gActiveVerbConstant(1ll) = "VB_P_F_"
gActiveVerbConstant(12) = "VB_P_N_"
gActiveVerbConstant(13) = "VB_P_P_"
'define auxilliary verb code table
gAuxiliaryVerbConstant(l) = "VA_I_"
gAuxiliaryVerbConstant(2) = "VA_1_S_ "
gAuxiliaryVerbConstant(3) = "VA_2_S_ "
gAuxiliaryVerbConstant(4) = "VA_3_S_"
gAuxiliaryVerbConstant(5) = "VA_3_K_ "
gAuxiliaryVerbConstant(6) = "VA_1 P _"
gAuxiliaryVerbConstant(7) = "VA_2_P_"
gAuxiliaryVerbConstant(8) = "VA_3_P_"
gAuxiliaryVerbConstant(9) = "VA_2 K "
gAuxiliaryVerbConstant(10) = "VA_P_M "
gAuxiliaryVerbConstant(1l) = "VA_P_F_"
gAuxiliaryVerbConstant(12) = "VA_P_N_"
gAuxiliaryVerbConstant(13) = "VA_P_P_"
'define adverb code table
gAdverbConstant(1l) = "AV_N"
gAdverbConstant(2) = "AV_C"
gAdverbConstant(3) = "AV_S"

'define verbal adverb code table
gVerbalAdverbConstant(l) = "Vv_sS_"
gVerbalAdverbConstant(2) = "Vv_Q_ "

'comparative

'infinitive

'lst person
'2nd person
'3rd person
'imperative

'lst person
'2nd person
'3rd person
'imperative

'masculine past tense

'feminine pa
'neuter past
'plural past

'infinitive

'lst person
'2nd person
'3rd person
'imperative

'lst person
'2nd person
'3rd person
'imperative

'masculine past tense

'feminine pa
'neuter past
'plural past

'normal
'comparative
'superlative

'simultaneou
'sequential,

2

(demand case to be appended when determined)

singular
singular
singular
singular

plural (+imperative)

plural
plural
plural

st tense
tense
tense

(demand case to be appended when determined)

singular
singular
singular
singular

plural (+imperative)

plural
plural
plural

st tense
tense
tense

s
form I
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gVerbalAdverbConstant(3)

'define relative pronoun
gRelPronounConstant(l) =

gRelPronounConstant(2) =
gRelPronounConstant(3) =
gRelPronounConstant(4) =
gRelPronounConstant(5) =
gRelPronounConstant(6) =
gRelPronounConstant(7) =
gRelPronounConstant(8) =
gRelPronounConstant(9)
gRelPronounConstant(10)
gRelPronounConstant(11)
gRelPronounConstant(12)
gRelPronounConstant(13)
gRelPronounConstant(14)
gRelPronounConstant(15)
gRelPronounConstant(16)
gRelPronounConstant(17)
gRelPronounConstant(18)
gRelPronounConstant(19)
gRelPronounConstant(20)
gRelPronounConstant(21)
gRelPronounConstant (22)
gRelPronounConstant (23)
gRelPronounConstant (24)
gRelPronounConstant (25)
gRelPronounConstant (26)
gRelPronounConstant (27)
gRelPronounConstant (28)

_n vvigiﬂ

code table
" PRiNiM "
" PRiGiM "
" PRiDiM "
" PRiliM "
" PR727M "
" PRiliM "
" PRipiM "

" PRiNiF "

" PRiGiF "
" PRiDiF "
"PR A F"
"PR A F"
"PR I F"
"PR P F"

"PR N N"
"PR G N"
"PR D N"
"PR A N"
"PR A N"
"PR I N"
"PR P N"

"PR N P"
"PR G P"
"PR D P"
"PR 1 P"
"PR 2 P"
"PR I P"
"PR P P"

'define personal pronoun code table

gPersPronounConstant(1)
gPersPronounConstant(
gPersPronounConstant (
gPersPronounConstant (
gPersPronounConstant (
gPersPronounConstant (

"PP N "
"pp ¢ "
"pPp D "
"PP A"
"pp I "
"pp p "

'define verbal adjective code table

'present active

'sequential, form II

'nominative masculine

'genitive masculine

'dative masculine

'accusative animate masculine
'accusative inanimate masculine
'instrumental masculine
'prepositional masculine

'nominative feminine

'genitive feminine

'dative feminine

'accusative animate feminine
'accusative inanimate feminine
'instrumental feminine
'prepositional feminine

'nominative neuter

'genitive neuter

'dative neuter

'accusative animate neuter
'accusative inanimate neuter
'instrumental neuter
'prepositional neuter

'nominative plural

'genitive plural

'dative plural

'accusative animate plural
'accusative inanimate plural
'instrumental plural
'prepositional plural

'nominative
'genitive
'dative
'accusative
'instrumental
'prepositional

(person, gender,
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gVAdjPresActConstant
gVAdjPresActConstant
gVAdjPresActConstant
gVAdjPresActConstant
gVAdjPresActConstant
gVAdjPresActConstant
gVAdjPresActConstant

gVAdjPresActConstant
gVAdjPresActConstant
gVAdjPresActConstant
gVAdjPresActConstant
gVAdjPresActConstant
gVAdjPresActConstant
gVAdjPresActConstant

gVAdjPresActConstant
gVAdjPresActConstant
gVAdjPresActConstant
gVAdjPresActConstant
gVAdjPresActConstant
gVAdjPresActConstant
gVAdjPresActConstant

gVAdjPresActConstant
gVAdjPresActConstant
gVAdjPresActConstant
gVAdjPresActConstant
gVAdjPresActConstant
gVAdjPresActConstant
gVAdjPresActConstant

'present passive

gVAdjPresPasConstant
gVAdjPresPasConstant
gVAdjPresPasConstant
gVAdjPresPasConstant
gVAdjPresPasConstant
gVAdjPresPasConstant
gVAdjPresPasConstant

gVAdjPresPasConstant
gVAdjPresPasConstant
gVAdjPresPasConstant
gVAdjPresPasConstant
gVAdjPresPasConstant

"VJ_PA_N_M_"
"VJ_PA_G_M_"
"VJ_PA_D_M_"
"VJ_PA_1_M "
"VJ_PA_2_ M "
"VJ_PA_I_M "
"VJ_PA_P_M "

"VJ_PA_N_F_"

"VJ_PA_G_F_"
"VJ_PA_D_F_"
"VJ_PA_A_F_"
"VJ_PA_A_F_"
"VJ_PA_I_F_"
"VJ_PA_P_F_"

"VJ_PA_N_N_"
"VJ_PA_G_N_"
"VJ_PA_D_N_"
"VJ_PA_A_N_"
"VJ_PA_A_N_"
"VJ_PA_I_N_"
"VJ_PA_P_N_"

"VJ_PA_N_P_"
"VJ_PA_G_P_"
"VJ_PA_D_P_"
"VJ_PA_1_P_"
"VJ_PA_2_P_"
"VJ_PA_I_P_"
"VJ_PA_P_P_"

"VJ_PP_N_M_"
"VJ_PP_G_M_"
"VJ_PP_D_M "
"VJ_PpP_1_ M "
"VJ_PpP_2_M "
"VJ_PP_I_M "
"VJ_PpP_P M "

"VJ_PP_N_F_"

"VJ_PP_G_F_"
"VJ_PP_D_F_"
"VJ_PP_A_F_"
"VJ_PP_A_F_"

'nominative masculine

'genitive masculine

'dative masculine

'accusative animate masculine
'accusative inanimate masculine
'instrumental masculine
'prepositional masculine

'nominative feminine

'genitive feminine

'dative feminine

'accusative animate feminine
'accusative inanimate feminine
'instrumental feminine
'prepositional feminine

'nominative neuter

'genitive neuter

'dative neuter

'accusative animate neuter
'accusative inanimate neuter
'instrumental neuter
'prepositional neuter

'nominative plural

'genitive plural

'dative plural

'accusative animate plural
'accusative inanimate plural
'instrumental plural
'prepositional plural

'nominative masculine

'genitive masculine

'dative masculine

'accusative animate masculine
'accusative inanimate masculine
'instrumental masculine
'prepositional masculine

'nominative feminine

'genitive feminine

'dative feminine

'accusative animate feminine
'accusative inanimate feminine
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gVAdjPresPasConstant(13)
gVAdjPresPasConstant(14)

gVAdjPresPasConstant(15)
gVAdjPresPasConstant(16)
gVAdjPresPasConstant(17)
gVAdjPresPasConstant(18)
gVAdjPresPasConstant(19)
gVAdjPresPasConstant (20)
gVAdjPresPasConstant(21)
gVAdjPresPasConstant(22)
gVAdjPresPasConstant(23)
gVAdjPresPasConstant(24)
gVAdjPresPasConstant(25)
gVAdjPresPasConstant(26)
gVAdjPresPasConstant(27)
gVAdjPresPasConstant(28)
'past active

gVAdjPastActConstant
gVAdjPastActConstant
gVAdjPastActConstant
gVAdjPastActConstant
gVAdjPastActConstant
gVAdjPastActConstant
gVAdjPastActConstant

gVAdjPastActConstant
gVAdjPastActConstant
gVAdjPastActConstant
gVAdjPastActConstant
gVAdjPastActConstant
gVAdjPastActConstant
gVAdjPastActConstant

gVAdjPastActConstant
gVAdjPastActConstant
gVAdjPastActConstant
gVAdjPastActConstant
gVAdjPastActConstant
gVAdjPastActConstant
gVAdjPastActConstant

gVAdjPastActConstant(22)
gVAdjPastActConstant(23)

"VJ_PP_I_F_"
"VJ_PP_P_F_"

"VJ_PP_N_N_"
"VJ_PP_G_N_"
"VJ_PP_D_N_"
"VJ_PP_A_N_"
"VJ_PP_A_N_"
"VJ_PP_I_N_"
"VJ_PP_P_N_"

"VJ_PP_N_P_"
"VJ_PP_G_P_"
"VJ_PP_D_P_"
"VJ_PP_1_P_"
"VJ_PP_2_P_"
"VJ_PP_I_P_"
"VJ_PP_P_P_"

"VJ_AA_N_M_"
"VJ_AA_G_M_"
"VJ_AA_D_M_"
"VJ_AA_1_M "
"VJ_AA_2_M "
"VJ_AA_I_M "
"VJ_AA_P_M "

"VJ_AA_N_F_"

"VJ_AA_G_F_"
"VJ_AA_D_F_"
"VJ_AA_A_F_"
"VJ_AA_A_F_"
"VJ_AA_I_F_"
"VJ_AA_P_F_"

"VJ_AA_N_N_"
"VJ_AA_G_N_"
"VJ_AA_D_N_"
"VJ_AA_A_N_"
"VJ_AA_A_N_"
"VJ_AA_I_N_"
"VJ_AA_P_N_"

"VJ_AA_N_P_"
"VJ_AA_G_P_"

'instrumental feminine
'prepositional feminine

'nominative neuter

'genitive neuter

'dative neuter

'accusative animate neuter
'accusative inanimate neuter
'instrumental neuter
'prepositional neuter

'nominative plural

'genitive plural

'dative plural

'accusative animate plural
'accusative inanimate plural
'instrumental plural
'prepositional plural

'nominative masculine

'genitive masculine

'dative masculine

'accusative animate masculine
'accusative inanimate masculine
'instrumental masculine
'prepositional masculine

'nominative feminine

'genitive feminine

'dative feminine

'accusative animate feminine
'accusative inanimate feminine
'instrumental feminine
'prepositional feminine

'nominative neuter

'genitive neuter

'dative neuter

'accusative animate neuter
'accusative inanimate neuter
'instrumental neuter
'prepositional neuter

'nominative plural
'genitive plural
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gVAdjPastActConstant(24)
gVAdjPastActConstant(25)
gVAdjPastActConstant(26)
gVAdjPastActConstant(27)
gVAdjPastActConstant(28)

'past passive

gVAdjPastPasConstant (1)
gVAdjPastPasConstant(2)
gVAdjPastPasConstant (3)
gVAdjPastPasConstant(4)
gVAdjPastPasConstant(5)
gVAdjPastPasConstant(6)
gVAdjPastPasConstant(7)
gVAdjPastPasConstant (8)
gVAdjPastPasConstant(9)

gVAdjPastPasConstant(10)
gVAdjPastPasConstant(11)
gVAdjPastPasConstant(12)
gVAdjPastPasConstant(13)
gVAdjPastPasConstant(14)
gVAdjPastPasConstant(15)
gVAdjPastPasConstant(16)
gVAdjPastPasConstant(17)
gVAdjPastPasConstant(18)

gVAdjPastPasConstant(19)
gVAdjPastPasConstant(20)
gVAdjPastPasConstant(21)
gVAdjPastPasConstant(22)
gVAdjPastPasConstant(23)
gVAdjPastPasConstant(24)
gVAdjPastPasConstant(25)
gVAdjPastPasConstant(26)
gVAdjPastPasConstant(27)

gVAdjPastPasConstant(28)
gVAdjPastPasConstant(29)
gVAdjPastPasConstant (30)
gVAdjPastPasConstant(31)
gVAdjPastPasConstant(32)
gVAdjPastPasConstant(33)
gVAdjPastPasConstant(34)
gVAdjPastPasConstant(35)
gVAdjPastPasConstant (36)

"VJ_AA_D_P_"
"VJ_AA_1_P_"
"VJ_AA_2_P_"
"VJ_AA_I_P_"
"VJ_AA_P_P_"

"VJ_AP_N_M_"
"VJ_AP_G_M_"
"VJ_AP_D_M_"
"VJ_AP_1_M "
"VJ_AP_2_ M "
"VJ_AP_I_M_"
"VJ_AP_P_M_ "
"VJ_AP_S_M "
"AJ S M"

"VJ_AP_N_F_"
"VJ_AP_G_F_"
"VJ_AP_D_F_"
"VJ_AP_A_F_"
"VJ_AP_A_F_"
"VJ_AP_I_F_"
"VJ_AP_P_F_"
"VJ_AP_S_F_"
"w AJ S F "

"VJ_AP_N_N_"
"VJ_AP_G_N_"
"VJ_AP_D_N_"
"VJ_AP_A_N_"
"VJ_AP_A_N_"
"VJ_AP_I_N_"
"VJ_AP_P_N_"
"VJ_AP_S_N_"
"w AJ S N "

"VJ_AP_N_P_"
"VJ_AP_G_P_"
"VJ_AP_D_P_"
"VJ_AP_1_P_"
"VJ_AP_2_P_"
"VJ_AP_I_P_"
"VJ_AP_P_P_"
"VJ_AP_S_P_"
"w AJ S P "

'dative plural

'accusative animate plural
'accusative inanimate plural

'instrumental plural
'prepositional plural

'nominative masculine
'genitive masculine
'dative masculine

'accusative animate masculine

'accusative inanimate masculine

'instrumental masculine
'prepositional masculine
'short form I masculine
'short form II masculine

'nominative feminine
'genitive feminine
'dative feminine

'accusative animate feminine

(given adjective symbol)

'accusative inanimate feminine

'instrumental feminine
'prepositional feminine
'short form I feminine
'short form II feminine

'nominative neuter
'genitive neuter
'dative neuter

'accusative animate neuter
'accusative inanimate neuter

'instrumental neuter
'prepositional neuter
'short form neuter

'short form II neuter

'nominative plural
'genitive plural
'dative plural

'accusative animate plural
'accusative inanimate plural

'instrumental plural
'prepositional plural
'short form plural

'short form II plural
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'define interrogative code table
gInterrogativeConstant(l) =

gInterrogativeConstant (2
gInterrogativeConstant
gInterrogativeConstant
gInterrogativeConstant
gInterrogativeConstant

(2)
(3)
(4)
(5)
(6)

"IN_N" 'nominati
"IN_G" 'genitive
"IN_D" 'dative

"IN_A" 'accusati
"IN _I" 'instrume
"IN_P" 'preposit

'define preposition code table

gPrepositionCase(l) = "EP_G" 'genitive
gPrepositionCase(2) = "EP_D" 'dative
gPrepositionCase(3) = "EP_A" 'accusati
gPrepositionCase(4) = "EP_I" 'instrume
gPrepositionCase(5) = "EP_P" 'preposit
'define conjunction code

gConjunctionConstant(l) = "CJ" 'conjunct

End Sub

ve

ve
ntal
ional

ve
ntal
ional

ion

'delete lexicon entry and regenerate lexicon index

v

Sub DeletelexiconEntry

Dim LexiconPtr As Integer

(DeletePtr As Integer)

'decrease lexicon length by one element
glexiconEndPtr = glexiconEndPtr - 1

'delete entry

For LexiconPtr = DeletePtr To glexiconEndPtr
= glexicon(LexiconPtr + 1)

glexicon(LexiconPtr)

Next LexiconPtr

'regenerate index

GenerateLexiconIndex

End Sub

v

'for words where more than

one translation possible,

try to pick correct one
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Sub DisambiguateSentence ()

gSentence (WordPtr) .Match(WordChoice) .LexiconEntry.Target &

Dim WordPtr As Integer

Dim MatchPtr As Integer

Dim WordChoice As Integer

Dim AmbiguousWords As Integer

bim io, i1, i2, i3, i4, i5, ie, i7, is8, i9, i1lo0, il1, i12, i13, il4, il5,
Dim i17, 4i18, i19, iz20, i21, i22, i23, i24, i25, i26, i27, i28, i29, 1i30,
'log details

AddDetail " Sentence disambiguation:", False

AddDetail "", False

'check each word for multiple translations
For WordPtr = 0 To MAX_SENTENCE_COMPONENTS
If gSentence(WordPtr) .NumMatches > 1 Then
'evaluate each disambiguation expression
WordChoice = 0
AmbiguousWords = AmbiguousWords + 1
For MatchPtr = 1 To gSentence(WordPtr) .NumMatches
'evaluate disambiguation expression:
'choose this word; otherwise, don't choose this word

116 As Integer
131 As Integer

If EvaluateDisambiguationExpression(gSentence(WordPtr) .Match(MatchPtr).LexiconkEntry.Disambiguation,
WordPtr) Then
WordChoice = MatchPtr
Exit For
End If
Next MatchPtr
'not decision made, so make random choice; otherwise...
If WordChoice = 0 Then
Randomize
WordChoice = Int(Rnd * (gSentence(WordPtr).NumMatches - 1)) + 1
AddDetail " (" & gSentence(WordPtr).LiteralText & ") randomly disambiguated as (" &
gSentence (WordPtr) .Match(WordChoice) .LexiconEntry.Target & ").", False
'...take chosen word
Else
AddDetail " (" & gSentence (WordPtr) .LiteralText & ") disambiguated as (" &

").", False

End If

'mark chosen word

gSentence (WordPtr) .MatchPtr =
Else

'no disambiguation necessary word

WordChoice
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gSentence(WordPtr) .MatchPtr = 1
End If
Next WordPtr

'log details
If AmbiguousWords = 0 Then
AddDetail " No ambiguous words.", False
End If
AddDetail "", False

End Sub

v

'put up status information for time-consuming processes. Multiple operations are supported here by
'varying parameters

Sub DisplayWait (Instruction As Integer, WaitLabel As String)
On Error Resume Next

Static EndPoint As Integer
Static CurrentPoint As Integer
Static ScrollLockStatus As Integer

Dim Percent As Single
Dim i As Integer

'passing in negative number sets range for percent bar and displays Wait indicator
'with message
DoEvents
If Instruction < 0 Then
MousePointerWait
EndPoint = -Instruction
CurrentPoint = 0
'describe wait period, unless suppressed
PassiveHelp WaitLabel

|
o

frmMain.pnlStatus.FloodPercent =
frmMain.pnlStatus.FloodShowPct
DoEvents
'zero deactivates Wait indicator
ElseIf Instruction = 0 Then
frmMain.pnlStatus.FloodPercent = 100
PassiveHelp ""

True
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'slight delay to allow 100% to be shown
For i = 1 To 7000
DoEvents

Next 1

frmMain.pnlStatus.FloodShowPct = False

frmMain.pnlStatus.FloodPercent 0

MousePointerContinue
'positive updates percent as (CurrentPoint/EndPoint)*100 by incrementing CurrentPoint
'with Instruction value passed in

Else
CurrentPoint = CurrentPoint + Instruction
Percent = (CurrentPoint / EndPoint) * 100

'keep percent within legal range
If Percent > 100 Then
Percent = 100
End If
frmMain.pnlStatus.FloodPercent = Percent
End If

End Sub

'write final translation to log file

Sub DumpFinalTranslation ()

Dim CharPtr As Integer
Dim StartPtr As Integer
Dim Char As String
Dim Sentence As String

Dim TRANSLATION As String

'get final translation
TRANSLATION = frmTranslation.txtTranslation & Chr(1)

'don't dump empty translation
If TRANSLATION = "" Then

Exit Sub
End If

'dump each sentence
StartPtr = 1
Do
'extract sentence
For CharPtr = StartPtr To Len(TRANSLATION)
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Char = Mid(TRANSLATION, CharPtr, 1)

If Char = Chr(l) Then
Exit Do

End If

Sentence = Sentence & Char

'found sentence terminator

If InStr(".!?", Char) Then
StartPtr = CharPtr + 1
Exit For

End If

Next CharPtr

'dump sentence

AddDetail " " & Trim(Sentence), False
Sentence = ""

Loop Until StartPtr >= Len(TRANSLATION) - 2
End Sub
A\l
'evaluate logical expression describing when to choose this translation of a word
A\l
Function EvaluateDisambiguationExpression (Expression As String, CurrentWordPtr As Integer) As Integer

Dim CharPtr As Integer

Dim CharPtr2 As Integer

Dim WordPtr As Integer

Dim SymbolPtr As Integer

Dim MatchPtr As Integer

Dim Range As Integer

Dim Direction As Integer

Dim ParameterCode As Integer

Dim ParameterStart As Integer

Dim ParameterEnd As Integer

Dim ParameterType As Integer

Dim TermEvaluation As Integer

Dim TempEvaluation As Integer

Dim StartPtr As Integer

Dim EndPtr As Integer

Dim Char As String * 1

Dim Parameter As String

Dim Operation As String

Const BACKWARD = 1

Con
Con

st FORWARD = 2
st BOTH = 3
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Const LITERAL = 1
Const SYMBOLIC = 2
Const ASSOCIATIVE = 3

On Error GoTo ExpressionError

'default is to fail
TempEvaluation = False

'evaluate expression character by character
For CharPtr = 1 To Len(Expression)
Char = Mid(Expression, CharPtr, 1)

'build logical operation
Operation = Operation & Trim(Char)

'start of term

If Char = "(" Then
ParameterStart = 0
ParameterEnd = 0

Operation = Left(Operation, Len(Operation) - 1)
Range = Abs(Val(Mid(Expression, CharPtr + 1)))
Char = Mid(Expression, CharPtr + 1, 1)
'check 'Range' words after
If Char = "+" Then
Direction = FORWARD
'check 'Range' words before
ElseIf Char = "-" Then
Direction = BACKWARD
'check 'Range' words before and after
Else
Direction = BOTH
End If

'get compare parameter
For CharPtr2 = CharPtr + 2 To Len(Expression)
Char = Mid(Expression, CharPtr2, 1)
'literal compare
If Char = "'" Then
'term start
If ParameterStart = 0 Then
ParameterType = LITERAL
ParameterStart = CharPtr2 + 1
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'term end
Else
ParameterkEnd = CharPtr2
Exit For
End If
'symbolic compare:
'parameter start
ElseIf Char = "[" Then
ParameterType = SYMBOLIC
ParameterStart = CharPtr2 + 1
'parameter end
ElseIf Char = "]" Then
ParameterEnd = CharPtr2
Exit For
'associative compare:
'parameter start
ElseIf Char = "<" Then
ParameterType = ASSOCIATIVE
ParameterStart = CharPtr2 + 1
'parameter end

ElseIf Char = ">" Then
ParameterkEnd = CharPtr2
Exit For

End If

Next CharPtr2

'expression error

If (ParameterStart = 0) Or (ParameterEnd = 0) Or (ParameterStart >= ParameterEnd) Then
Error 32767
End If

'extract compare parameter
Parameter = Mid(Expression, ParameterStart, ParameterEnd - ParameterStart)

'find end of term

For CharPtr2 = ParameterEnd + 1 To Len(Expression)
If Mid(Expression, CharPtr2, 1) = ")" Then
CharPtr = CharPtr2 + 1
Exit For
End If

Next CharPtr2

'set search radius from current word:
'forward
If Direction = FORWARD Then

StartPtr = CurrentWordPtr
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EndPtr = CurrentWordPtr + Range
'backward
ElselIf Direction = BACKWARD Then
StartPtr = CurrentWordPtr - Range
EndPtr = CurrentWordPtr
'backward and forward
Else
StartPtr = CurrentWordPtr - Range
EndPtr = CurrentWordPtr + Range
End If

'don't start before sentence

If StartPtr < 0 Then
StartPtr = 0

End If

'don't end beyond sentence limit

If EndPtr > MAX_SENTENCE_COMPONENTS Then
EndPtr = MAX_ SENTENCE_COMPONENTS

End If

'generate transfer attribute code from associative parameter
If ParameterType = ASSOCIATIVE Then
Select Case UCase(Parameter):

Case "PERSON": ParameterCode = 1
Case "PLACE": ParameterCode = 2
Case "THING": ParameterCode = 4
Case "ANIMAL": ParameterCode = 8
Case "FIGURATIVE": ParameterCode = 16

Case Else
Error 32767
End Select
End If

'evaluate expression terms
TermEvaluation = False
For WordPtr = StartPtr To EndPtr
Select Case ParameterType
Case LITERAL:
'match literal string against all word combinations within search radius
For MatchPtr = 1 To gSentence(WordPtr) .NumMatches

If (InStr(gSentence(WordPtr) .Match(MatchPtr) .LexiconEntry.Stem, Parameter))
(InStr(gSentence(WordPtr).LiteralText, Parameter)) Then
TermEvaluation = True
Exit For
End If

Next MatchPtr
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Case SYMBOLIC:
'match symbolic string against all word/symbolic constant combinations within search radius
For MatchPtr = 1 To gSentence(WordPtr) .NumMatches

For SymbolPtr = 1 To
gSentence (WordPtr) .Match(MatchPtr) .SymbolicConstants.NumSymbolicConstants
If
InStr(gSentence(WordPtr) .Match(MatchPtr).SymbolicConstants.SymbolicConstant(SymbolPtr), Parameter) Then
TermEvaluation = True
Exit For
End If

Next SymbolPtr
Next MatchPtr

Case ASSOCIATIVE:
'match association code against all word association combinations within search radius
For MatchPtr = 1 To gSentence(WordPtr).NumMatches
If (gSentence(WordPtr) .Match(MatchPtr).LexiconEntry.TransferAttributes And ParameterCode)
Then
TermEvaluation = True
Exit For
End If
Next MatchPtr

Case Else
Error 32767
End Select
Next WordPtr

'evaluate no operation (implied OR)
If (Operation = "") Then
If TermEvaluation Then
TempEvaluation = True
End If

'evaluate AND operation
ElselIf (Operation = "&") Then
If TermEvaluation Then
EvaluateDisambiguationExpression = False
Exit Function
End If

'evaluate AND-NOT operation
ElseIf (Operation = "&™") Then
If Not (TermEvaluation) Then
EvaluateDisambiguationExpression = False
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Exit Function
End If

'evaluate OR operation
ElseIf (Operation = "|") Then
If TermEvaluation Then
EvaluateDisambiguationExpression = True
Exit Function
End If

'evaluate OR-NOT operation

ElseIf (Operation = "|™") Then
If Not (TermEvaluation) Then
EvaluateDisambiguationExpression = True
Exit Function
End If
'evaluate NOT operation
ElseIf (Operation = "™") Then
EvaluateDisambiguationExpression = Not TermEvaluation

Exit Function

'evalulate XOR operation

ElseIf (Operation = "$") Then
EvaluateDisambiguationExpression = True

'unknown operation
Else
Error 32767
End If
'reset operation string
Operation = ""
End If
Next CharPtr

'return expression as evaluate
EvaluateDisambiguationExpression = TempEvaluation

Exit Function

ExpressionError:

'error handler
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Beep
MsgBox

("Syntax error in disambiguation expression"

("Lexicon Entry Error")
Exit Function

End Function

v

& Chr(13)

g "

wo

& Expression & ")y,

MB_ICONEXCLAMATION,

'explode modified regular expression rules to full form

Sub ExpandCompressedTransferRule

Dim TermPtr As Integer
Dim InnerTermPtr As Integer
Dim RawRulePtr As Integer
Dim BlockPtr As Integer
Dim NextBindPtr As Integer
Dim ParameterPtr As Integer
Dim RulePtr As Integer
Dim Matched As Integer
Dim DuplicateRule As Integer
Dim IterationCount As Integer
Dim j, k, 1 As Integer
Dim CurrentTerm As String
Dim Rule As String
Const UNBOUND = -7

Const UNRESOLVED = -24

Static
Static
Static
Static
Static
Static

Dim 10,

Dim 117,

RawRule (MAX_SENTENCE_COMPONENTS)
SiblingBinder (MAX_SENTENCE_COMPONENTS)
ParentBinder (MAX_SENTENCE_COMPONENTS)
TermIteration(MAX_SENTENCE_COMPONENTS)
1 (MAX_SENTENCE_COMPONENTS)

FinalRule (RULE_COMPLEXITY)

i1, i2, i3,
i1g, 119,

i4,
i20,

i5,
iz21,

ie, 17, 18,
i22, 123,

i9,
i24,

On Error GoTo ErrorOnRuleDecode

'build

For TermPtr =

Rule

rule string
0 To NumTerms - 1
= Rule & Term(TermPtr) & " "

Next TermPtr

Rule =

Rule & Term(TermPtr)

As
As
As
As
As
As

i1o,
i25,

String

Integer
Integer
Integer
Integer

RawRuleType

il1,
i2e,

i1z,
i27,
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i28,

(Term() As String, NumTerms As Integer,

il4,
i29,

IsRussianExpression As Integer)

i15,
i30,

116 As Integer
i31 As Integer



'initialize terms
For TermPtr = 0 To MAX SENTENCE COMPONENTS

TermIteration(TermPtr) = 1
SiblingBinder (TermPtr) = UNBOUND
ParentBinder (TermPtr) = UNBOUND

Next TermPtr

'set term iteration counts and bind parent siblings
NextBindPtr = 0
For TermPtr = 0 To NumTerms
'start of optional block; otherwise...
Matched = False
If InStr(Term(TermPtr), "[") Then
'mark all terms through end of block
For BlockPtr = TermPtr To NumTerms
'bind as siblings
SiblingBinder (BlockPtr) = NextBindPtr
'mark as variable
TermIteration(NextBindPtr) =
CurrentTerm = Term(BlockPtr)
'end of optional block
If InStr(Term(BlockPtr), "1") Then
NextBindPtr = NextBindPtr + 1
TermPtr = BlockPtr
Matched = True
Exit For
End If
Next BlockPtr

0

'syntax error in transfer expression
If Not Matched Then
Error 32600
End If
'...not member of block

Else
'bind to self
SiblingBinder (TermPtr) = NextBindPtr
NextBindPtr = NextBindPtr + 1

End If

Next TermPtr

'resolve child siblings, first pass
For TermPtr = 0 To NumTerms
'start of embedded optional block
Matched = False
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If InStr(Term(TermPtr), "{") Then
'mark all terms through end of block
For BlockPtr = TermPtr To NumTerms
'pre-bind to parent
ParentBinder (BlockPtr) = UNRESOLVED
'bind as siblings
SiblingBinder (BlockPtr) = NextBindPtr
'mark as variable
TermIteration(NextBindPtr) = 0
'end of optional block
If InStr(Term(BlockPtr), "}") Then
Matched = True
Exit For
End If
Next BlockPtr
NextBindPtr = NextBindPtr + 1
'syntax error in transfer expression
If Not Matched Then
Error 32600
End If
TermPtr = BlockPtr
End If
Next TermPtr

'bind child siblings, second pass

For TermPtr = 0 To NumTerms
'start of optional block
If InStr(Term(TermPtr), "[") Then
'find first unbound term in block
For BlockPtr = TermPtr To NumTerms
'got it, or end of optional block
If (ParentBinder(BlockPtr) = UNBOUND) Or (InStr(Term(BlockPtr),

'set each unresolved term in block to unbound parent

For InnerTermPtr = TermPtr To NumTerms
If ParentBinder(InnerTermPtr) = UNRESOLVED Then
ParentBinder (InnerTermPtr) = SiblingBinder (BlockPtr)
End If
'end of block reached, so all resolved
If InStr(Term(InnerTermPtr), "]1") Then
Exit For
End If
Next InnerTermPtr
Exit For
End If

Next BlockPtr
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TermPtr = BlockPtr
End If
Next TermPtr

'loop through all combinations of terms, both required and optional

IterationCount = 0
For 10 = 1 To TermlIteration(0) Step -1
i(0) = 10
For i1 = 1 To TermlIteration(l) Step -1
i(l) =11
For 12 = 1 To TermlIteration(2) Step -1
i(2) =12
For i3 = 1 To TermlIteration(3) Step -1
i(3) =13
For 14 = 1 To TermlIteration(4) Step -1
i(4) = 14
For 15 = 1 To TermlIteration(5) Step -1
i(5) =15
For 16 = 1 To TermlIteration(6) Step -1
i(6) = 16
For 17 = 1 To TermlIteration(7) Step -1
i(7) =17
For 18 = 1 To TermlIteration(8) Step -1
i(8) = 18
For 19 = 1 To TermlIteration(9) Step -1
i(9) = 19
For 110 = 1 To TermIteration(10) Step -1
i(10) = 110
For 111 = 1 To TermlIteration(ll) Step -1
i(11) = i11
For 112 = 1 To TermlIteration(l1l2) Step -1
i(12) = 112
For 113 = 1 To TermlIteration(13) Step -1
1(13) = 113
For 114 = 1 To TermlIteration(l1l4) Step -1
i(14) = 114
For 115 = 1 To TermlIteration(l1l5) Step -1
i(15) = 115
For 116 = 1 To TermIteration(l6) Step -1
i(le) = 116
For 117 = 1 To TermlIteration(l7) Step -1
i(17) = 117
For 118 = 1 To TermIteration(1l8) Step -1
i(18) = 118
For 119 = 1 To TermlIteration(19) Step -1

i(19) = 119
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For 120 = 1 To TermIteration(20) Step -1

i(20) = 120
For 121 = 1 To TermlIteration(2l) Step -1
i(21) = 1i21
For 122 = 1 To TermlIteration(22) Step -1
i(22) = 122
For 123 = 1 To TermlIteration(23) Step -1
1(23) = 123
For 124 = 1 To TermlIteration(24) Step -1
i(24) = 124
For 125 = 1 To TermlIteration(25) Step -1
1(25) = 125
For 126 = 1 To TermlIteration(26) Step -1
i(26) = 126
For 127 = 1 To TermlIteration(27) Step -1
1i(27) = 127
For 128 = 1 To TermlIteration(28) Step -1
i(28) = 128
For 129 = 1 To TermlIteration(29) Step -1
1(29) = 129
For 130 = 1 To TermIteration(30) Step -1
1i(30) = 130
For 131 = 1 To TermlIteration(3l) Step -1
1(31) = i31
'build transfer rule from current combination of parameters

ParameterPtr = -1
For TermPtr = 0 To NumTerms
'...current term on
If i(SiblingBinder(TermPtr)) Then
'if bound to parent...
If ParentBinder(TermPtr) <> UNBOUND Then
'...generate only if parent on
If i(ParentBinder(TermPtr)) Then

ParameterPtr = ParameterPtr + 1
RawRule(ParameterPtr) = RemovedJunk(Term(TermPtr))
End If
'...otherwise fixed term, so always generate
Else
ParameterPtr = ParameterPtr + 1
RawRule(ParameterPtr) = RemoveJunk(Term(TermPtr))
End If
End If

Next TermPtr

'determine if current rule already in rule base
DuplicateRule = False
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For RulePtr = 0 To RawRulePtr - 1
'check only rules with same number of parameters
If FinalRule(RulePtr).NumParameters = ParameterPtr Then
DuplicateRule = True
'compare each parameter
For TermPtr = 0 To ParameterPtr
If FinalRule(RulePtr).Parameter(TermPtr) <> RawRule(TermPtr) Then
DuplicateRule = False
Exit For
End If
Next TermPtr
'exit when duplicate found
If DuplicateRule Then
Exit For
End If
End If
Next RulePtr

'if this rule unique, add it to temporary rule base
If Not DuplicateRule Then

For TermPtr = 0 To ParameterPtr
FinalRule(RawRulePtr) .Parameter(TermPtr) = RawRule(TermPtr)
Next TermPtr
FinalRule(RawRulePtr) .NumParameters = ParameterPtr
RawRulePtr = RawRulePtr + 1
End If

'keep track of computational complexity
IterationCount = IterationCount + 1

Next 131: Next 130: Next 129: Next 128: Next i27: Next 126: Next i25: Next i24
Next 123: Next 122: Next i21: Next 120: Next i119: Next 118: Next il7: Next il6
Next 115: Next 114: Next 113: Next 112: Next ill: Next i10: Next i9: Next i8
Next i7: Next 16: Next i5: Next i1i4: Next i3: Next i2: Next il: Next iO0

'export final rules from simplest to most complex:
'russian expression; otherwise...
If IsRussianExpression Then
'write each rule
For RulePtr = RawRulePtr - 1 To 0 Step -1
'don't process blank rules

'If FinalRule(RulePtr) .Parameter(0) <> "" Then
gTransferRule(gTransferRulePtr) .NumRussianComponents = FinalRule(RulePtr).NumParameters
'write each parameter of current rule
For TermPtr = 0 To FinalRule(RulePtr).NumParameters
gTransferRule(gTransferRulePtr) .Russian(TermPtr) = FinalRule(RulePtr).Parameter(TermPtr)
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Next TermPtr

'increment transfer rule pointer
gTransferRulePtr = gTransferRulePtr + 1
'End If
Next RulePtr
..english expression
Else
'write each rule
For RulePtr = RawRulePtr - 1 To 0 Step -1
'don't process blank rules

v

'If FinalRule(RulePtr) .Parameter(0) <> "" Then
gTransferRule(gTransferRulePtr) .NumkEnglishComponents = FinalRule(RulePtr).NumParameters
'write each parameter of current rule
For TermPtr = 0 To FinalRule(RulePtr).NumParameters
gTransferRule(gTransferRulePtr) .English(TermPtr) = FinalRule(RulePtr).Parameter(TermPtr)

Next TermPtr

'increment transfer rule pointer
gTransferRulePtr = gTransferRulePtr + 1
'End If
Next RulePtr
End If

Exit Sub

ErrorOnRuleDecode:
Beep
'rule too complex; otherwise...

If Err = 9 Then
If RulePtr >= RULE_COMPLEXITY Then

MsgBox ("Formula too complex in transfer rule:" & Chr(13) & " '" & Rule & "'." & Chr(1l3) & Chr(13) & "It
was only partially decoded."), MB_ICONSTOP, ("Tranfer Rule Error")
Else
MsgBox ("The maximum number of transfer rules has been exceeded. Some rules will be not be available."),
MB_ICONEXCLAMATION, ("Program Limitation")
'dump current rule
Exit Sub
End If

'"dump currently decoded forms
RawRulePtr = 0
...general error in decoding
Else
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MsgBox ("Syntax error in transfer rule:" & Chr(13) & "'" & Rule

End If

Resume Next

End Sub

v

wo vv)
. ’

MB_ICONSTOP, ("Tranfer Rule Error")

'determine start of each letter segment in resident flat-file
'only since inflected entries mess up sort order

lexicon.

Lexicon

sorted by first letter

Sub GeneratelexiconIndex ()

If (glexiconIndex(IndexPtr) = UNUSED)
glexiconIndex(IndexPtr) = LexiconPtr
End If
Next LexiconPtr
PassiveHelp ""
End Sub

v

Dim LexiconPtr As Integer
Dim IndexPtr As Integer
Dim IndexChar As String * 1

'indicate delay

PassiveHelp "Regenerating lexicon index. ..

'initialize index

For IndexPtr = 0 To MAX_ASCII
glexiconIndex(IndexPtr) = UNUSED

Next IndexPtr

'loop through entire lexicon
For LexiconPtr = 0 To gLexiconEndPtr
'get first char of entry

IndexChar = LowerCase(Left(glexicon(LexiconPtr).Stem,

'determine position in index array
IndexPtr = Asc(IndexChar)

'if not defined yet, this is first, so set segment starting position
Then

1))

(ignore entries marked for deletion)

'return if valid noun and extract all possible cases and number
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Function GetSymbolicConstant (ByVal StemWord As String, ByVal AbstractWord As String, Word As LexiconType, WordCase
As ConstantType) As Integer

Dim CasePtr As Integer
Dim Ending As String
Dim FieldPtr As Integer
Dim BreakStart As Integer
Dim BreakEnd As Integer
Dim DelimiterAt As Integer

Dim InflectionField As String
Dim InflectionString As String

Dim Augment As String
Dim DemandAugment As String
Dim i, 3 As Integer

'string whitespace from start and end of words
StemWord = LowerCase(Trim(StemWord))
AbstractWord = LowerCase(Trim(AbstractWord))

'if stem split (inflection between stem and suffix)
If InStr(AbstractWord, "-") Then
'strip suffix of stem word
DelimiterAt = InStr(StemWord, "~")
If DelimiterAt > 0 Then
StemWord = Left(StemWord, DelimiterAt - 1)

End If

'strip suffix of abstract word

AbstractWord = Left(AbstractWord, InStr(AbstractWord, "-") - 1)
End If

'extract case ending from stem and abstract word
Ending = Mid(AbstractWord, Len(StemWord) + 1)

'initialize list of symbols to empty
WordCase.NumSymbolicConstants = 0

'decode preposition and assign case requirement(s); otherwise...
If Word.PartOfSpeech = PREPOSITION Then

'genitive

If Word.SecondaryAttributes And DEMAND3_GENITIVE Then
WordCase.NumSymbolicConstants = WordCase.NumSymbolicConstants + 1
WordCase.SymbolicConstant (WordCase.NumSymbolicConstants) = "EP_G"

End If
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'dative
If Word.SecondaryAttributes And DEMAND3_DATIVE Then

WordCase.NumSymbolicConstants = WordCase.NumSymbolicConstants + 1
WordCase.SymbolicConstant (WordCase.NumSymbolicConstants) = "EP_D"

End If

'accusative

If Word.SecondaryAttributes And DEMAND3_ACCUSATIVE Then
WordCase.NumSymbolicConstants = WordCase.NumSymbolicConstants + 1
WordCase.SymbolicConstant (WordCase.NumSymbolicConstants) = "EP_A"

End If

'instrumental

If Word.SecondaryAttributes And DEMAND3_INSTRUMENTAL Then
WordCase.NumSymbolicConstants = WordCase.NumSymbolicConstants + 1
WordCase.SymbolicConstant (WordCase.NumSymbolicConstants) = "EP_I"

End If

'prepositional

If Word.SecondaryAttributes And DEMAND3_PREPOSITIONAL Then
WordCase.NumSymbolicConstants = WordCase.NumSymbolicConstants + 1
WordCase.SymbolicConstant (WordCase.NumSymbolicConstants) = "EP_P"

End If

'...1f indeclinable possessive pronoun, decode (use NOT_APPLICABLE as InflectionPattern); otherwise..
ElseIf Word.PartOfSpeech = PRONOUN_POSSESSIVE And Word.PrimaryAttributes <> POSS_PRONOUN_DECLINABLE Then
Select Case Word.PrimaryAttributes

'3rd person masculine or neuter singular indeclinable

Case POSS_PRONOUN_INDECLINABLE_3RD_MASC_NEUT:
WordCase.NumSymbolicConstants = WordCase.NumSymbolicConstants + 1
WordCase.SymbolicConstant (WordCase.NumSymbolicConstants) = "PO_X_B"

'3rd person feminine singular indeclinable

Case POSS_PRONOUN_INDECLINABLE_3RD_FEMININE:
WordCase.NumSymbolicConstants = WordCase.NumSymbolicConstants + 1
WordCase.SymbolicConstant (WordCase.NumSymbolicConstants) = "PO_X_F"

'3rd person plural indeclinable

Case POSS_PRONOUN_INDECLINABLE_3RD PLURAL:
WordCase.NumSymbolicConstants = WordCase.NumSymbolicConstants + 1
WordCase.SymbolicConstant (WordCase.NumSymbolicConstants) = "PO_X_P"

'error in attribute record
Case Else:
Beep

240



MsgBox ("Illegal POS attribute (" & Word.PrimaryAttributes & ") on
AbstractWord & "'."), MB_ICONSTOP, ("Lexicon Entry Error")
End Select
'...1f interjection/emphatic particle, assign symbol; otherwise...
ElseIf Word.PartOfSpeech = INTERJECTION Then
WordCase.NumSymbolicConstants = WordCase.NumSymbolicConstants + 1
WordCase.SymbolicConstant (WordCase.NumSymbolicConstants) = "IJ"
'...1f conjunction, assign symbol; otherwise. ..
ElseIf Word.PartOfSpeech = CONJUNCTION Then
WordCase.NumSymbolicConstants = WordCase.NumSymbolicConstants + 1
WordCase.SymbolicConstant (WordCase.NumSymbolicConstants) = "CJ"

'...1f comparative adjective, assign symbol; otherwise...

possessive

ElselIf Word.PartOfSpeech = ADJECTIVE And Word.PrimaryAttributes = ADJECTIVE_COMPARATIVE Then

WordCase.NumSymbolicConstants = WordCase.NumSymbolicConstants + 1
WordCase.SymbolicConstant (WordCase.NumSymbolicConstants) = "AJ_C"

'...1if adverb, decode and assign symbol; otherwise...

ElseIf Word.PartOfSpeech = ADVERB Then
Select Case Word.PrimaryAttributes

Case ADVERB_NORMAL: Augment = "AV_N_"
GoSub DecodeSecondaryAttribute

Case ADVERB_COMPARATIVE: WordCase.NumSymbolicConstants = WordCase.NumSymbolicConstants + 1
— A Avic "w
Case ADVERB_SUPERLATIVE: WordCase.NumSymbolicConstants = WordCase.NumSymbolicConstants + 1
— " Avis "w

WordCase.SymbolicConstant (WordCase.NumSymbolicConstants)
WordCase.SymbolicConstant (WordCase.NumSymbolicConstants)
'error in attribute record

Case Else:
Beep

pronoun

v

"

&

MsgBox ("Illegal primary attribute (" & Word.PrimaryAttributes & ") on adverb '" & AbstractWord &

"', "), MB_ICONSTOP, ("Lexicon Entry Error")
End Select

'...decode inflection patterns
Else

'verify that wvalid inflection pattern chosen

If (Word.InflectionPattern = NOT_APPLICABLE) Or (Word.InflectionPattern > NUM_INFLECTION_PATTERNS)

Beep
MsgBox ("Invalid inflection pattern selected (" & Word.InflectionPattern & ")
"'."), MB_ICONSTOP, ("Lexicon Entry Error")
End If

241

Then

for '" & AbstractWord &



'verify that defined inflection pattern chosen (pattern array not contiguous)

If gPattern(Word.InflectionPattern) = "" Then
Beep
MsgBox ("Unused inflection pattern selected (" & Word.InflectionPattern & ") for '" & AbstractWord & "'."),
MB_ICONSTOP, ("Lexicon Entry Error")
End If

'modify inflection pattern to allow easy searching

InflectionString = INFLECTION_DELIMITER & gPattern(Word.InflectionPattern) & INFLECTION_ DELIMITER
FieldPtr = 1

CasePtr =1

WordCase.NumSymbolicConstants = 0

'find enumerated position of all occurrences of ending
Do
BreakStart = InStr(FieldPtr, InflectionString, INFLECTION_DELIMITER) +
BreakEnd = InStr(BreakStart, InflectionString, INFLECTION_DELIMITER) -
'if inflection pattern exhausted, exit loop
If BreakEnd < 0 Then
Exit Do
End If
'extract next field from inflection pattern
InflectionField = Mid(InflectionString, BreakStart, BreakEnd - BreakStart + 1)
'if extracted field matches pattern, add this case/number to compiled list for this abstract word
If (Ending = InflectionField) Or (Ending = "" And InflectionField = "#") Then
'determine which symbolic constant table to reference
Select Case Word.PartOfSpeech
'nouns
Case NOUN_INANIMATE, NOUN_ANIMATE, PRONOUN_INDEFINITE:

1
1

'decode demand augment on non-special nouns only...
If Word.PartOfSpeech <> PRONOUN_INDEFINITE Then
'append demand case
Select Case Word.SecondaryAttributes

Case DEMAND1 NO_DEMANDS: DemandAugment = "_0O"
Case DEMAND1 GENITIVE: DemandAugment = "_G"
Case DEMAND1 DATIVE: DemandAugment = "_D"
Case DEMAND1_INSTRUMENTAL: DemandAugment = "_TI"
Case Else:
Beep
MsgBox ("Illegal secondary attribute (" & Word.SecondaryAttributes & ") on noun '"
& AbstractWord & "'."), MB_ICONSTOP, ("Lexicon Entry Error")
End Select

'...special nouns all receive no demand code
Else
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DemandAugment = "_Q0"
End If
Augment = ""
'append gender only if not already determined as plural
If CasePtr <= 7 Then
Select Case Word.PrimaryAttributes

Case NOUN_MASCULINE: Augment = "M"
Case NOUN_FEMININE: Augment = "F"
Case NOUN_NEUTER: Augment = "N"
Case NOUN_PLURAL: Augment = "P"
Case Else:
Beep
MsgBox ("Illegal primary attribute (" & Word.PrimaryAttributes & ") on noun '" &
AbstractWord & "'."), MB_ICONSTOP, ("Lexicon Entry Error")
End Select
End If
WordCase.NumSymbolicConstants = WordCase.NumSymbolicConstants + 1
WordCase.SymbolicConstant (WordCase.NumSymbolicConstants) = gNounConstant(CasePtr) & Augment &

DemandAugment

'demonstative and possessive pronouns
Case PRONOUN_POSSESSIVE, PRONOUN_DEMONSTRATIVE:

WordCase.NumSymbolicConstants = WordCase.NumSymbolicConstants + 1
WordCase.SymbolicConstant (WordCase.NumSymbolicConstants) = gAdjectiveConstant(CasePtr) & "0O"
'adjectives

Case ADJECTIVE:
'decode adjective type
Select Case Word.PrimaryAttributes:

Case ADJECTIVE_LONG_FORM, ADJECTIVE_SUPERLATIVE:
Augment = gAdjectiveConstant(CasePtr)
GoSub DecodeSecondaryAttribute

Case ADJECTIVE_SHORT_FORM:
'decode gender/number of short form adjective
Select Case Word.SecondaryAttributes:

Case ADJECTIVE_SHORT_FORM_MASCULINE:
Augment = "AJ_S_ M "

Case ADJECTIVE_ SHORT FORM FEMININE:
Augment = "AJ_S_F_"

Case ADJECTIVE SHORT FORM NEUTER:
Augment = "AJ_S_N_"
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Case ADJECTIVE_SHORT_FORM_PLURAL:

Augment = "AJ_S_P_"
Case Else
Beep
MsgBox ("Illegal secondary attribute (" & Word.SecondaryAttributes & ") on
short form adjective '" & AbstractWord & "'."), MB_ICONSTOP, ("Lexicon Entry Error")

End Select
GoSub DecodeSecondaryAttribute

Case ADJECTIVE_COMPARATIVE:
WordCase.NumSymbolicConstants = WordCase.NumSymbolicConstants + 1
WordCase.SymbolicConstant (WordCase.NumSymbolicConstants) = "AJ_C"

'error in attribute record
Case Else

Beep
MsgBox ("Illegal primary attribute (" & Word.PrimaryAttributes & ") on adjective '" &
AbstractWord & "'."), MB_ICONSTOP, ("Lexicon Entry Error")

End Select

'personal pronouns

Case PRONOUN_PERSONAL:
'append person, gender, and number
Select Case Word.PrimaryAttributes

Case PERSONAL_PRONOUN_1ST_SINGULAR: Augment = "1_8"
Case PERSONAL_PRONOUN_2ND_SINGULAR: Augment = "2_8"
Case PERSONAL_PRONOUN_3RD_SINGULAR_MASCULINE: Augment = "3_M"
Case PERSONAL_PRONOUN_3RD_SINGULAR_FEMININE: Augment = "3_F"
Case PERSONAL_PRONOUN_3RD_SINGULAR_NEUTER: Augment = "3_N"
Case PERSONAL_PRONOUN_1ST_PLURAL: Augment = "1_P"
Case PERSONAL_PRONOUN_2ND_PLURAL: Augment = "2_P"
Case PERSONAL_PRONOUN_3RD_PLURAL: Augment = "3_P"
Case Else:
Beep
MsgBox ("Illegal primary attribute (" & Word.PrimaryAttributes & ") on personal
pronoun '" & AbstractWord & "'."), MB_ICONSTOP, ("Lexicon Entry Error")
End Select
WordCase.NumSymbolicConstants = WordCase.NumSymbolicConstants + 1
WordCase.SymbolicConstant (WordCase.NumSymbolicConstants) = gPersPronounConstant(CasePtr) &
Augment
'verbs
Case VERB:

'decode primary attribute
'active (non-auxiliary)
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AbstractWord &

If Word.PrimaryAttributes And VERB_MAIN Then
Augment = gActiveVerbConstant(CasePtr)
'decode secondary attribute
GoSub DecodeSecondaryAttribute

'lst person plural plays dual role: 'my' and imperative

If CasePtr = VERB_1ST_IMPERATIVE Then
Augment = "VB_1 K "
'decode secondary attribute again
WordCase.NumSymbolicConstants = WordCase.NumSymbolicConstants + 1
GoSub DecodeSecondaryAttribute

End If

'auxiliary

Elself Word.PrimaryAttributes And VERB_AUXILIARY Then
Augment = gAuxiliaryVerbConstant(CasePtr)
'decode secondary attribute
GoSub DecodeSecondaryAttribute

'lst person plural plays dual role: 'my' and imperative
If CasePtr = VERB_1ST_IMPERATIVE Then
Augment = "VA_1_K_ "
'decode secondary attribute again
WordCase.NumSymbolicConstants = WordCase.NumSymbolicConstants + 1
GoSub DecodeSecondaryAttribute
End If
Else
Beep
MsgBox ("Illegal ©primary attribute (" & Word.PrimaryAttributes
'."), MB_ICONSTOP, ("Lexicon Entry Error")
End If

'verbal adverbs

Case VERBAL_ADVERB:
Augment = gVerbalAdverbConstant(CasePtr)
'decode secondary attribute
GoSub DecodeSecondaryAttribute

'verbal adjectives
Case VERBAL_ADJECTIVE:
'decode primary attribute
If (Word.PrimaryAttributes And VERBAL_ADJECTIVE_PRESENT_ACTIVE) Then
Augment = gVAdjPresActConstant(CasePtr)

ElseIf (Word.PrimaryAttributes And VERBAL_ADJECTIVE_PRESENT_PASSIVE) Then

Augment = gVAdjPresPasConstant(CasePtr)

ElselIf (Word.PrimaryAttributes And VERBAL_ADJECTIVE_PAST_ACTIVE) Then
Augment = gVAdjPastActConstant(CasePtr)

ElselIf (Word.PrimaryAttributes And VERBAL_ADJECTIVE_PAST_PASSIVE) Then
Augment = gVAdjPastPasConstant(CasePtr)
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'error in attribute record

Else
Beep
MsgBox ("Illegal primary attribute (" & Word.PrimaryAttributes & ") on verbal adjective '" &
AbstractWord & "'."), MB_ICONSTOP, ("Lexicon Entry Error")
End If
'check if true verbal adjective selected (forms expected to be appended to
'all terminate with underscore); otherwise...
If Right(Augment, 1) = "_" Then

'decode secondary attribute
GoSub DecodeSecondaryAttribute
'...short form adjective derived from verbal adjective selected

Else
WordCase.NumSymbolicConstants = WordCase.NumSymbolicConstants + 1
WordCase.SymbolicConstant (WordCase.NumSymbolicConstants) = Augment
End If
'interrogatives
Case INTERROGATIVE:
WordCase.NumSymbolicConstants = WordCase.NumSymbolicConstants + 1
WordCase.SymbolicConstant (WordCase.NumSymbolicConstants) = glInterrogativeConstant(CasePtr)

'relative pronoun

Case PRONOUN_RELATIVE:
WordCase.NumSymbolicConstants = WordCase.NumSymbolicConstants + 1
WordCase.SymbolicConstant (WordCase.NumSymbolicConstants) = gRelPronounConstant(CasePtr)

'error in attribute record
Case Else:

Beep
MsgBox ("Illegal primary attribute (" & Word.PrimaryAttributes & ") on '" & AbstractWord &
"', "), MB_ICONSTOP, ("Lexicon Entry Error")
End Select

End If

'move pointers to next field and compiled list slot
FieldPtr = BreakEnd + 1
CasePtr = CasePtr + 1
'fail-safe loop exit for when no case found (ie. error in word or inflection pattern)
Loop Until FieldPtr > Len(InflectionString)
End If

'remove any duplicate symbols
If WordCase.NumSymbolicConstants Then
'tag duplicates for removal
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For 1 = 1 To WordCase.NumSymbolicConstants

For j i + 1 To WordCase.NumSymbolicConstants
If WordCase.SymbolicConstant(i) = WordCase.SymbolicConstant(j) Then
WordCase.SymbolicConstant(j) = "*"
End If
Next j
Next 1
'removed tagged entries
For 1 = 1 To WordCase.NumSymbolicConstants
If WordCase.SymbolicConstant(i) = "*" Then
For j = WordCase.NumSymbolicConstants To i1 Step -1
WordCase.SymbolicConstant(j) = WordCase.SymbolicConstant(j + 1)
WordCase.NumSymbolicConstants = WordCase.NumSymbolicConstants - 1
Next j
End If
Next 1
End If

'return result of symbol generation
GetSymbolicConstant = WordCase.NumSymbolicConstants

Exit Function

DecodeSecondaryAttribute:

'decode secondary attribute

'none

If Word.SecondaryAttributes = DEMAND2_NO_DEMANDS Then
WordCase.NumSymbolicConstants = WordCase.NumSymbolicConstants + 1
WordCase.SymbolicConstant (WordCase.NumSymbolicConstants) = Augment & "0O"

End If

'nominative

If Word.SecondaryAttributes And DEMAND2_NOMINATIVE Then
WordCase.NumSymbolicConstants = WordCase.NumSymbolicConstants + 1
WordCase.SymbolicConstant (WordCase.NumSymbolicConstants) = Augment & "N"

End If

'genitive

If Word.SecondaryAttributes And DEMAND2_GENITIVE Then
WordCase.NumSymbolicConstants = WordCase.NumSymbolicConstants + 1
WordCase.SymbolicConstant (WordCase.NumSymbolicConstants) = Augment & "G"

End If

'dative
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If Word.SecondaryAttributes And DEMAND2_DATIVE Then

WordCase.NumSymbolicConstants = WordCase.NumSymbolicConstants + 1
WordCase.SymbolicConstant (WordCase.NumSymbolicConstants) = Augment & "D"

End If

'accusative

If Word.SecondaryAttributes And DEMAND2_ACCUSATIVE Then
WordCase.NumSymbolicConstants = WordCase.NumSymbolicConstants + 1
WordCase.SymbolicConstant (WordCase.NumSymbolicConstants) = Augment & "A"

End If

'instrumental

If Word.SecondaryAttributes And DEMAND2_INSTRUMENTAL Then
WordCase.NumSymbolicConstants = WordCase.NumSymbolicConstants + 1
WordCase.SymbolicConstant (WordCase.NumSymbolicConstants) = Augment & "I"

End If

Return

End Function

'convert hex string to decimal value

Function HexToDecimal (HexValue As String) As Long

Dim HValue As String
Dim DValue As Integer
Dim Sum As Long

Dim i As Integer

'if no value given, return zero (null)
If Len(HexValue) = 0 Then
HexToDecimal = 0
Exit Function
End If

'convert hex value to uppercase
HexValue = UCase(HexValue)

'strip hex indicator if present
If Left(HexValue, 1) = "$" Then
HexValue = Mid(HexValue, 2)
'otherwise don't convert to decimal; just return value since it's already decimal
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Else

HexToDecimal = Val(HexValue)
Exit Function
End If
'prepend zeros to make it 4-digit hex
Do Until Len(HexValue) = 4
HexValue = "0" & HexValue
Loop

'convert each nibble to hex

Sum = 0

For i = 1 To 4
HValue = Mid(HexValue, i, 1)
'convert A..F to 10..15
If Not IsNumeric(HValue) Then

DValue = Asc(HValue) - 55
'leave 0..9 alone
Else
DValue = Val(HValue)
End If
'sum values in place to build decimal result
Sum = Sum + DValue * 2 ~ ((4 - 1) * 4)
Next i
HexToDecimal = Sum

End Function

'perform insertion sort of new entry into lexicon
A\l

Sub InsertlexiconEntry (Entry As LexiconType)
Dim LexiconPtr As Integer

Dim InsertPtr As Integer

'deal with first insertion into empty lexicon
If glexiconEndPtr <= 0 Then

glexicon(0) = Entry
glexiconEndPtr = 1
Exit Sub

End If

'append trailer node for insertion at end
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glexicon(glexiconEndPtr + 1).Stem = ""

'search entire lexicon
For LexiconPtr = 0 To glexiconEndPtr + 1
'if insert entry is larger than current lexicon entry...
If SortLookup(Entry.Stem) > SortLookup(glexicon(LexiconPtr).Stem) Then
'increase lexicon length by one element
glexiconEndPtr = glexiconEndPtr + 1

'make room for insertion

For InsertPtr = glexiconEndPtr To LexiconPtr + 1 Step -1
glexicon(InsertPtr) = glexicon(InsertPtr - 1)

Next InsertPtr

'insert entry
glexicon(LexiconPtr) = Entry

'done with this entry
Exit Sub
End If
Next LexiconPtr

End Sub

'load post-translation cleanup filters

Sub LoadCleanupFilters ()

Dim Source As String
Dim Destination As String
Dim i As Integer

On Error GoTo ErrorOnCleanupRead

'clear current filters
frmCleanupFilterEditor.lstCleanupFilter(0).Clear
frmCleanupFilterEditor.lstCleanupFilter(1l).Clear

'load filters and build resident 1list
MousePointerWait
PassiveHelp "Loading post-translation cleanup filters..."
Open CLEANUP_FILTER_FILENAME For Input As 1
Do Until EOF(1)
Input #1, Source, Destination
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frmCleanupFilterEditor.lstCleanupFilter(0).AddItem Source
frmCleanupFilterEditor.lstCleanupFilter(1l).AddItem Destination
Loop
Close 1
MousePointerContinue
PassiveHelp ""

Exit Sub

ErrorOnCleanupRead:

'prompt user to deal with store fail

Beep

MousePointerContinue

MsgBoxAnswer = MsgBox("Unable to read the cleanup filter file '" & UCase(CLEANUP_FILTER_FILENAME) & "':
Chr(13) & Error(Err) & ".", MB_ICONEXCLAMATION + MB_RETRYCANCEL, "File Error")

'retry attempts to store it again; otherwise...

If MsgBoxAnswer = ID RETRY Then
Resume

'don't load filters

Else
MsgBox ("No post-translation cleanup can be performed."), MB_ICONINFORMATION, ("Cleanup Filters Missing")
Exit Sub

End If

End Sub

'get system configuration settings

Sub LoadConfigSettings ()
Dim StatusBar As Integer

On Error GoTo ErrorOnConfigLoad:

'read config file

MousePointerWait

Open CONFIG_FILENAME For Input As 1
Input #1, StatusBar

Input #1, gShowHelp

Input #1, gTransferDetails

Input #1, gTransliterationFilter
Input #1, gPostEditorAPIName
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Input #1, gPostEditorFilename
Input #1, gPostEditorPasteSequence
Close 1

MousePointerContinue

'initialize interface and primary system operation
frmMain.pnlStatusBar.Visible = StatusBar
gOperationMode = ABSTRACT_MODE

Exit Sub
ErrorOnConfigLoad:
MousePointerContinue
Beep
MsgBoxAnswer = MsgBox("Unable +to load configuration settings:"

MB_RETRYCANCEL, "File Error")
'if user wants to try again, attempt to re-execute operation...
If MsgBoxAnswer = ID RETRY Then
Resume
..otherwise abort operation and set defaults
Else
'initialize help options
gShowHelp = True

'set primary mode to translation
gOperationMode = ABSTRACT_MODE

'set default transliteration filter
gTransliterationFilter = "Transliterate"

Exit Sub
End If

End Sub

&

Chr(13)

&

Error(Err),

MB_ICONSTOP

'load bilingual lexicon from file and build internal lexicon structure

v

Sub LoadLexicon ()

Dim UpdateAt As Single
Dim LexiconLen As Long
Dim LexiconEntry As LexiconType

252

+



On Error GoTo LoadLexiconError

'display status info during load
MousePointerWait
LexiconLen = FileLen(LEXICON_FILENAME)
UpdateAt = LexiconLen / 400
DisplayWait -LexiconLen / UpdateAt, "Loading Russian-English lexicon..."
'load header
gHeaderPtr = -1
Open LEXICON_FILENAME For Input As 1
Do While Not EOF(1)
gHeaderPtr = gHeaderPtr + 1
Line Input #1, gHeader(gHeaderPtr)
'exit loop when header terminator detected
If gHeader(gHeaderPtr) = "#." Then
Exit Do
End If
Loop

'load lexicon entries
glLexiconEndPtr = 0
Do While Not EOF(1)

'get record line

Input #1, LexiconEntry.Stem

'check for record sequencing error
If IsNumeric(LexiconEntry.Stem) Then

Beep
MousePointerContinue
MsgBox ("The bilingual lexicon 1s corrupted:" & Chr(l3) & "Sequencing error detected at line " &
glexiconEndPtr & "."), MB_ICONSTOP, ("Lexicon Entry Error")
End
End If
'ignore blank lines
If LexiconEntry.Stem <> "" Then
Input #1, LexiconEntry.PartOfSpeech, LexiconEntry.Target, LexiconEntry.InflectionPattern,
LexiconEntry.PrimaryAttributes, LexiconEntry.SecondaryAttributes, LexiconEntry.TransferAttributes,

LexiconEntry.Disambiguation

'insert entry into resident lexicon (uses insertion sort which is acceptable since
'lexicon file should already be sorted)
InsertlexiconEntry LexiconEntry

253



'update status by average lexicon line length (not exact, but good enough for status bar)
If glexiconEndPtr Mod UpdateAt = 0 Then
DisplayWait 33, ""
End If
End If
Loop
Close 1

'move pointer back to last entry
glexiconEndPtr = glexiconEndPtr - 1

'index lexicon
GeneratelLexiconIndex

'hide status
DisplayWait O,
MousePointerContinue

Exit Sub

LoadLexiconError:

'prompt user to deal with missing lexicon

Beep

MousePointerContinue

MsgBoxAnswer = MsgBox("Unable to load the bilingual lexicon '" & UCase(LEXICON_FILENAME) & "':" & Chr(1l3) &
Error(Err) & ".", MB_ICONEXCLAMATION + MB_ABORTRETRYIGNORE, "File Error")

'retry attempts to load it again;
If MsgBoxAnswer = ID_RETRY Then
Resume
'ignore skips problem (may result other problems later, though)
ElseIf MsgBoxAnswer = ID_IGNORE Then
Resume Next
'otherwise program cannot run
Else
End
End If

End Sub

v

'load transfer rules from file
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Sub LoadTransferRules ()

Dim Component As String
Dim TempRulePtr As Integer
Dim NumRules As Integer
Dim NumTerms As Integer
Dim RulePtr As Integer
Dim TermPtr As Integer
Dim Writing As Integer

Static Term(MAX_SENTENCE_COMPONENTS) As String

On Error GoTo ErrorOnTransferRuleRead

'load transfer rules and build resident list

MousePointerWait

Writing = False

Open TRANSFER_RULE_FILENAME For Input As 1

Input #1, NumRules

DisplayWait -NumRules * 1.2, "Loading and expanding transfer rules..."
gTransferRulePtr = 0

For RulePtr = 0 To NumRules

'get russian components of current rule
Input #1, NumTerms

For TermPtr = 0 To NumTerms
Input #1, Component
Term(TermPtr) = Component

Next TermPtr

'expand compressed rule
TempRulePtr = gTransferRulePtr
ExpandCompressedTransferRule Term(), (NumTerms), True

'get english components of current rule
Input #1, NumTerms

For TermPtr = 0 To NumTerms
Input #1, Component
Term(TermPtr) = Component

Next TermPtr

'expand compressed rule
gTransferRulePtr = TempRulePtr
ExpandCompressedTransferRule Term(), (NumTerms), False
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'get comments
Input #1, Component

DisplayWait 1, ""
Next RulePtr
Close 1

'set rule pointer to last rule
gTransferRulePtr = gTransferRulePtr - 1

'hide status
DisplayWait 0, ""
MousePointerContinue

'write log of all transfer rules generated
Writing = True
PassiveHelp "Writing transfer rule log..."
Open TRANSFER_RULE_LOG_FILENAME For Output As 7
For RulePtr = 0 To gTransferRulePtr
'write russian expression
Print #7, RulePtr; Tab(8);
For TermPtr = 0 To gTransferRule(RulePtr) .NumRussianComponents
Print #7, gTransferRule(RulePtr).Russian(TermPtr); ", ";
Next TermPtr
Print #7, "=> ";
'write english expression
For TermPtr = 0 To gTransferRule(RulePtr) .NumEnglishComponents
Print #7, gTransferRule(RulePtr).English(TermPtr); ", ";
Next TermPtr
Print #7,
Next RulePtr
PassiveHelp ""
Close 7

Exit Sub

ErrorOnTransferRuleRead:

'prompt user to deal with store fail
Beep

MousePointerContinue

PassiveHelp ""

'error on read

If Not Writing Then
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MsgBoxAnswer =

Chr(13) & Error(Err)

&

MsgBox ("Unable to read the transfer rule file
".", MB_ICONEXCLAMATION + MB_RETRYCANCEL,

'retry attempts to store it again; otherwise...

If MsgBoxAnswer

Resume

= ID_RETRY Then

'don't load rules

Else

MsgBox ("No translation can be performed."), MB_ICONINFORMATION,

Close 1
Exit Sub
End If
Else

MsgBox ("Unabled to write transfer rule log file '" & UCase(TRANSFER_RULE_LOG_FILENAME)
Error(Err) & "."), MB ICONEXCLAMATION,

Close 7
Exit Sub
End If
End Sub

("File Error")

'" & UCase(TRANSFER_RULE_FILENAME) & "':"

"File Error")

("Transfer Rules Missing")

&

"

v

o

& Chr(13)

'look up selected word and return symbolic constants

Sub LookupWord (SearchWord As String,

Dim Symbols

Dim MatchType
Dim Stem

Dim LexiconPtr
Dim SegmentStart
Dim SegmentID

'convert search word to lowercase

As
As
As
As
As
As

ConstantType
Integer
String
Integer
Integer
String * 1

TransferDetails As TransferType,

SearchWord = LowerCase(Trim(SearchWord))

'index into appropriate segment of lexicon
SegmentID = Left(SearchWord, 1)
SegmentStart = glexiconIndex(Asc(SegmentID))

'if no segment, word cannot be in lexicon, so fail immediately
UNUSED Then

If SegmentStart =
Exit Sub
End If

'loop through segment
TransferDetails.NumMatches = 0
SegmentStart To gLexiconEndPtr

For LexiconPtr =
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Stem = LowerCase(gLlexicon(LexiconPtr) .Stem)
'if no longer in lexicon letter segment, stop searching
If Left(Stem, 1) <> SegmentID Then

Exit For
End If
DoEvents

'determine type of match to make (full or stem)
Select Case glexicon(LexiconPtr) .PartOfSpeech
Case PREPOSITION, INTERJECTION, EMPHATIC_PARTICLE, ADVERB, CONJUNCTION:
MatchType = FULL_MATCH
Case Else:
MatchType = STEM MATCH

End Select

'attempt match
If StemMatch(SearchWord, Stem, MatchType) Then

'...during full lookup, all info retrieved
If FullLookup Then

'if complete entry produces valid noun pattern(s

Success

)y
If GetSymbolicConstant(Stem, SearchWord, glexicon(LexiconPtr), Symbols) Then
'record all details for this match
TransferDetails.NumMatches = TransferDetails.NumMatches + 1
TransferDetails.Match(TransferDetails.NumMatches) .SymbolicConstants
TransferDetails.Match(TransferDetails.NumMatches) .LexiconEntry = glexicon(LexiconPtr)

= Symbols

TransferDetails.Match(TransferDetails.NumMatches) .LexiconEntryPtr = LexiconPtr
End If
'during Lexicon Editor lookup, symbolic constant info not retrieved, Jjust lexicon
otherwise. ..
Else
'record partial details for this match
TransferDetails.NumMatches = TransferDetails.NumMatches + 1
TransferDetails.Match(TransferDetails.NumMatches) .LexiconEntry = glexicon(LexiconPtr)
TransferDetails.Match(TransferDetails.NumMatches) .LexiconEntryPtr = LexiconPtr
End If
End If

Next LexiconPtr

End Sub

record

entry;

'convert uppercase cyrillic characters in string to lowercase

v

Function LowerCase

(InString As String) As String

Dim TempString As String
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Dim CharCode As Integer
Dim i As Integer

'don't process empty string
If InString = "" Then
LowerCase = ""
Exit Function
End If

'loop through all characters in string
For 1 = 1 To Len(InString)
'extract single character
CharCode = Asc(Mid(InString, i, 1))
'special case to convert 'YO' to 'yo!
If CharCode = 179 Then
CharCode = 163
'if uppercase, convert to lower and copy to output string;
ElseIf CharCode >= 224 Then
TempString = TempString & Chr(CharCode - 32)
'otherwise just copy as is
Else
TempString = TempString & Chr(CharCode)
End If
Next i

'return converted string
LowerCase = TempString

End Function

'enable or disable menu controls dealing with MDI child forms depending on their presence

v

Sub MDIChildControls (State As Integer)

'dis/enable child form controls
frmMain.menuCascade.Enabled = State
frmMain.menuTileHorizontally.Enabled = State
frmMain.menuTileVertically.Enabled = State
frmMain.menuArrangeIcons.Enabled = State

End Sub

v

Sub MousePointerContinue ()
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'set mouse pointer to normal (ie. arrow)
Screen.MousePointer = 0

End Sub

Sub MousePointerWait ()

'set mouse pointer to hourglass to indicate wait
Screen.MousePointer = 11

End Sub

Sub OpenTransferLog ()
On Error GoTo ErrorOnWriteDetails

frmMain.menuTransferDetails.Enabled = True
'begin log session
Open DETAILS_LOG_FILENAME For Output As 5

'write log header
Write #5, "Transfer Details Log of '" & gRAbstractTitle & "' (" & Date & " " & Time & ")"
Write #5,
If Not gTransferDetails Then
Write #5, "[Transfer Details Logging DISABLED]"
End If

'reset translation events
gLookups = 0

gLookupHits = 0
gTransferHits = 0
gTransferAttempts = 0
gEventTick = 0

gEventTime = "0:00"

'enable event timer
frmMain.timerTranslation.Enabled = True

Exit Sub

ErrorOnWriteDetails:
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'prompt user to deal with write fail

Beep

Close 5

MousePointerContinue

MsgBoxAnswer = MsgBox("Unable to write to the transfer details log file '" & UCase(DETAILS_LOG_FILENAME)
& Chr(13) & Error(Err) & ".", MB_ICONEXCLAMATION + MB_RETRYCANCEL, "File Error")

'retry attempts to open it again;
If MsgBoxAnswer = ID _RETRY Then
Resume

'otherwise abort log, but continue translation
Else

Exit Sub
End If

End Sub

'strip leading parenthesis from parameter string if present; otherwise just return parameter string
'leave trailing paranthesis to indicate this is still variable parameter and not literal

v

Function Parameterize (Parameter As String) As String

'strip
If Left(Parameter, 1) = "(" Then
Parameterize = Mid(Parameter, 2)
'ignore
Else
Parameterize = Parameter
End If

End Function

v

'write to the status line help info for object pointer currently on

Sub PassiveHelp (HelpString As String)

'display if help line enabled
If gShowHelp Then

frmMain.pnlInfo.Caption = " " & HelpString
End If

End Sub
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'remove formatting characters from exploded transfer rules

Function RemovedJunk (Term As String) As String

Dim JunkAt As Integer

JunkAt = InStr(Term, "[")
If JunkAt Then

Mid(Term, JunkAt) = " "
End If
JunkAt = InStr(Term, "1")
If JunkAt Then

Mid(Term, JunkAt) = " "
End If
JunkAt = InStr(Term, "{")
If JunkAt Then

Mid(Term, JunkAt) = " "
End If
JunkAt = InStr(Term, "}")
If JunkAt Then

Mid(Term, JunkAt) = " "
End If

RemoveJunk = Trim(Term)

End Function

v

'compare first letter of cyrillic string against sort lookup table

Function SortLookup (EntryWord As String) As Integer

'perform lookup
SortLookup = gSortOrder (Asc(Left(EntryWord & " ", 1) & ""))

End Function

'order transfer rules by description. Ordering by rule frequency would be more efficient, but at this time
'frequency data have not been determined

Sub SortTransferRules ()

Dim TempRule As TransferRuleType
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Dim i As Integer
Dim j As Integer

MsgBox ("SOMEBODY IS SORTING TRANSFER RULES!")
Exit Sub

'shell sort since number of transfer rules relatively small and this need be done only once
For 1 = 0 To gTransferRulePtr
For j = 1 + 1 To gTransferRulePtr
'swap entries
'If gTransferRule(i).Description > gTransferRule(]j).Description Then

TempRule = gTransferRule(1i)
gTransferRule(i) = gTransferRule(3)
gTransferRule(]j) = TempRule
'End If
Next j
Next i

End Sub

'compare search word with stem. Takes into account split words like uTo-mHM6ygk where inflections
'appear between stem and suffix

Function StemMatch (ByVal SearchWord As String, ByVal Stem As String, Compare As Integer) As Integer

Static SearchWordDelimiterAt As Integer

Static StemDelimiterAt As Integer
Static SearchWordStem As String
Static SearchWordSuffix As String
Static StemStem As String
Static StemSuffix As String

'full match (all chars must match)
If Compare = FULL_MATCH Then
StemMatch = (SearchWord = Stem)

'stem match (only stem must match)
Else

'if search word split, do compound match (stem and suffix, ignoring imbedded inflection); otherwise...

SearchWordDelimiterAt = InStr(SearchWord, "-")
If SearchWordDelimiterAt Then
'check that stem splits also
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StemDelimiterAt = InStr(Stem, "™")
If StemDelimiterAt Then
'extract stem stem (yeah, this sounds goofy, but think about it!)
StemStem = Left(Stem, StemDelimiterAt - 1)
'extract stem suffix
StemSuffix = Mid(Stem, StemDelimiterAt + 1)
'if this fails, return no match
Else
StemMatch = False
Exit Function
End If

'extract search word stem

SearchWordStem = Left(SearchWord, Len(StemStem))

'extract search word suffix

SearchWordSuffix = Mid(SearchWord, SearchWordDelimiterAt + 1)

'compare stems and suffixes
StemMatch = (SearchWordStem = StemStem) And (SearchWordSuffix = StemSuffix)

'...try matching just the stems
Else
StemMatch = (Left(SearchWord, Len(Stem)) = Stem)
End If
End If

End Function

'write sorted and updated lexicon back to file

Sub StoreLexicon ()

Dim EntryPtr As Integer
Dim UpdateAt As Single

On Error GoTo StorelLexiconError
'determine update frequency
UpdateAt = glexiconEndPtr / 10

'display status info during store
DisplayWait -(gLexiconEndPtr / UpdateAt), "Storing the Russian-to-English lexicon..."

'rewrite header
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MousePointerWait
Open LEXICON_FILENAME For Output As 1
For EntryPtr = 0 To gHeaderPtr
'stamp update date and time on second line; otherwise...
If EntryPtr = 1 Then
Print #1, "# Last updated: "; Date & " " & Time
..write old header info
Else
Print #1, gHeader(EntryPtr)
End If
Next EntryPtr

v

'store lexicon entries
For EntryPtr = 0 To gLexiconEndPtr
'if entry not marked for deletion, write it
If glexicon(EntryPtr).Stem <> "" Then
Write #1, glexicon(EntryPtr) .Stem, glexicon(EntryPtr) .PartOfSpeech, glexicon(EntryPtr) .Target,
glexicon(EntryPtr).InflectionPattern, glexicon(EntryPtr).PrimaryAttributes, glexicon(EntryPtr).SecondaryAttributes,
glexicon(EntryPtr) .TransferAttributes, glexicon(EntryPtr).Disambiguation
End If

'update status periodically
If EntryPtr Mod UpdateAt = 0 Then
DisplayWait 1, ""
End If
Next EntryPtr
Close 1

'hide status
DisplayWait O,
MousePointerContinue

Exit Sub

StorelLexiconError:

'prompt user to deal with store fail

Beep

MousePointerContinue

MsgBoxAnswer = MsgBox("Unable to store the bilingual lexicon '" & UCase(LEXICON_FILENAME) & "':" & Chr(l1l3) &
Error(Err) & ".", MB_ICONEXCLAMATION + MB_ABORTRETRYIGNORE, "File Error")

'retry attempts to store it again;
If MsgBoxAnswer = ID RETRY Then
Resume
'ignore skips problem (may result other problems later, though)
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ElseIf MsgBoxAnswer = ID_IGNORE Then
Resume Next

'otherwise program cannot run

Else
End

End If

End Sub

v

'collapse multiple spaces to single space and convert tabs to single spaces

Function StripWhitespace (InString As String) As String
Dim SpacesAt As Integer
Dim i As Integer
'trim spaces off both ends of string

InString = Trim(InString)

'replace tabs with single space
For i = 1 To Len(InString)

If Mid(InString, i, 1) = Chr(9) Then
Mid(InString, i, 1) =" "
End If
Next 1

'collapse multiple-space substrings into single space
Do

SpacesAt = InStr(InString, " ")

'if no such substrings, exit

If SpacesAt = 0 Then

Exit Do

End If

InString = Left(InString, SpacesAt) & Mid(InString, SpacesAt + 2)
Loop Until SpacesAt >= Len(InString)

'return string
StripWhitespace = InString

End Function

v

'generate English from Russian sentence (such a simple explanation for ALL THIS!)
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v

Function TransferSentence ()

Dim
Dim
Dim
Dim
Dim
Dim
Dim
Dim
Dim
Dim
Dim
Dim
Dim
Dim
Dim
Dim
Dim
Dim
Dim
Dim
Dim
Dim
Dim
Dim
Dim
Dim
Dim
Dim
Dim
Dim
Dim
Dim
Dim
Dim
Dim
Dim
Dim
Dim
Dim
Dim
Dim
Dim
Dim

WordPtr

RulePtr
ComponentPtr
Success

i

ColonAt

ExtractPtr
DelimiterAt
ParameterPtr
MatchPtr
RegisterPtr
TermReferent
TermPreReferent
ReferentBinder
SingularLength
AssociationCode
SCCombinations
VerbPrimaryAttribute
VerbCode
ArticleNone
ArticleThe

ArticleA

ArticleAn

SearchPtr
TermFunction

Gender
VerbalAdjectiveType
VerbalAdjectiveCase
VerbalAdjectiveGender
Article

TempTarget

Noun
VerbSymbolicConstant
VERB

VerbPerson
VerbNumber
VerbPresent2nd
VerbPresent3rd
VerbImperfect
VerbProgressive
VerbParticiple
Sentence
SecondarySentence

As String

As
As
As
As
As
As
As
As
As
As
As
As
As
As
As
As
As
As
As
As
As
As
As
As
As
As
As
As
As
As
As
As
As
As
As
As
As
As
As
As
As
As
As

Integer
Integer
Integer
Integer
Integer
Integer
Integer
Integer
Integer
Integer
Integer
Integer
Integer
Integer
Integer
Integer
Integer
Integer
Integer
Integer
Integer
Integer
Integer
Integer
String * 1
String * 1
String
String
String
String
String
String
String
String
String
String
String
String
String
String
String
String
String
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Dim Parameter As String

Dim Pronoun As String
Dim Rule As String
Dim Detail As String
Dim TransferComponent As String
Dim SentenceComponent As String
Dim SymbolicConstantPOS As String
Dim TransferRule As String
Dim SingularForm As String

bim io, i1, i2, i3, i4, i5, ie, i7, 1i8, 1i9, i10, il11, il2, i13, il4, 115, il6 As Integer
Dim i17, i18, 1i19, i20, i2l1, 122, i23, 1i24, i25, iz26, 127, 128, 129, 130, i31 As Integer

Static CombinationPtr (MAX SENTENCE COMPONENTS) As Integer
Static NumCombinations(MAX_SENTENCE_COMPONENTS) As Integer
Static Parameters(MAX SENTENCE_ COMPONENTS) As String
Static RegisterStore(MAX_ SENTENCE_COMPONENTS) As String

Static SymbolicConstant (MAX_SENTENCE_COMPONENTS) As String
Const DEFINITE_ARTICLE_PROBABILITY = .75

On Error GoTo TransferError

MousePointerWait

'record number of symbolic constants generated for each word calculate number of symbolic constant combinations
SCCombinations = 1
DoEvents
For WordPtr = 0 To MAX_SENTENCE_COMPONENTS
NumCombinations (WordPtr)
gSentence (WordPtr) .Match(gSentence(WordPtr) .MatchPtr).SymbolicConstants.NumSymbolicConstants
'unused word slots must be processed because of rigid looping constaints
If NumCombinations(WordPtr) = 0 Then
NumCombinations(WordPtr) = 1
End If
'record combinational complexity
SCCombinations = SCCombinations * NumCombinations(WordPtr)
Next WordPtr

'build contingency sentence in case no translation possible
SecondarySentence = ""
For WordPtr = 0 To gWordPtr
SecondarySentence = SecondarySentence
gSentence (WordPtr) .Match(gSentence(WordPtr) .MatchPtr).LexiconEntry.Target & " "
Next WordPtr
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'log details
" possible symbolic constant interpretation"

" Sentence has " & SCCombinations &

Sentence =

If SCCombinations > 1 Then
Sentence = Sentence & "s

End If

AddDetail (Sentence & "."), False

AddDetail "", False
'compare all combinations sentence structure against every transfer rule

'(talk about nesting! This is why max 32-word sentences are supported!)

'All unused word slots add just one iteration each to the loop complexity, so this isn't at all

'as bad as it looks

Do
For i0 = 1 To NumCombinations(0)

CombinationPtr(0) = iO0
For i1 = 1 To NumCombinations(1)

CombinationPtr(1l) = il
For i2 = 1 To NumCombinations(2)

CombinationPtr(2) = i2
For i3 = 1 To NumCombinations(3)

CombinationPtr(3) = i3
For i4 = 1 To NumCombinations(4)

CombinationPtr(4) = i4
For 15 = 1 To NumCombinations(5)

CombinationPtr(5) = i5
For i6 = 1 To NumCombinations(6)

CombinationPtr(6) = i6
For 17 = 1 To NumCombinations(7)

CombinationPtr(7) = 17
For i8 = 1 To NumCombinations(8)

CombinationPtr(8) = i8
For 19 = 1 To NumCombinations(9)

CombinationPtr(9) = i9
For 110 = 1 To NumCombinations(10)

CombinationPtr(10) = il10
For 111 = 1 To NumCombinations(11)

CombinationPtr(11) = ill
For 112 = 1 To NumCombinations(12)

CombinationPtr(12) = il2
For 113 = 1 To NumCombinations(13)

CombinationPtr(13) = i13
For 114 = 1 To NumCombinations(14)

CombinationPtr(14) = il4
For 115 = 1 To NumCombinations(15)

CombinationPtr(15) = il5
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For 116 = 1 To NumCombinations(16)

CombinationPtr(1l6) = il6
For 117 = 1 To NumCombinations(17)
CombinationPtr(17) = il17
For 118 = 1 To NumCombinations(18)
CombinationPtr(18) = il8
For 119 = 1 To NumCombinations(19)
CombinationPtr(19) = i19
For 120 = 1 To NumCombinations(20)
CombinationPtr(20) = 120
For 121 = 1 To NumCombinations(21)
CombinationPtr(21) = i21
For 122 = 1 To NumCombinations(22)
CombinationPtr(22) = 122
For 123 = 1 To NumCombinations(23)
CombinationPtr(23) = i23
For i24 = 1 To NumCombinations(24)
CombinationPtr(24) = i24
For 125 = 1 To NumCombinations(25)
CombinationPtr(25) = i25
For 126 = 1 To NumCombinations(26)
CombinationPtr(26) = i26
For 127 = 1 To NumCombinations(27)
CombinationPtr(27) = i27
For 128 = 1 To NumCombinations(28)
CombinationPtr(28) = 128
For 129 = 1 To NumCombinations(29)
CombinationPtr(29) = i29
For 130 = 1 To NumCombinations(30)
CombinationPtr(30) = i30
For 131 = 1 To NumCombinations(31)

CombinationPtr(31) = i31

'escape key aborts translation

If gAbort Then
TransferSentence =
Exit Function

"[TRANSLATION ABORTED]"

'compare each symbolic sentence representation against each transfer rule

0 To gTransferRulePtr
'clear register store

For RulePtr

For RegisterPtr
RegisterStore(RegisterPtr) =
Next RegisterPtr

0 To MAX_SENTENCE_COMPONENTS
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'compare each component for part of speech matches
Rule — mwn
Success = True
For ComponentPtr = 0 To gWordPtr
MatchPtr = gSentence(ComponentPtr) .MatchPtr
'if part of speech component of transfer rule match fails, skip rest of this rule

SymbolicConstantPOS =
Left(gSentence(ComponentPtr).Match(MatchPtr) .SymbolicConstants.SymbolicConstant (CombinationPtr (ComponentPtr)), 2)
TransferRule = gTransferRule(RulePtr) .Russian(ComponentPtr)
If InStr(TransferRule, SymbolicConstantPOS) = 0 Then
Success = False
Exit For
End If
'record rule building
Rule = Rule & gTransferRule(RulePtr).Russian(ComponentPtr) & " "

Next ComponentPtr

'initial matching successful; now do in-depth matching
If Success Then
'clear variable slots
For i = 0 To MAX_SENTENCE_COMPONENTS
Parameters(i) = ""
Next i

Success = True
'try to match all components
For ComponentPtr = 0 To gTransferRule(RulePtr).NumRussianComponents
TransferComponent = gTransferRule(RulePtr) .Russian(ComponentPtr)
ColonAt = InStr(TransferComponent, ":")
'strip parameter binder
If ColonAt Then
TransferComponent = Mid(TransferComponent, ColonAt + 1)
'if none present, indicate error
Else
Beep
MsgBox ("Syntax error in transfer rule" & Chr(13) & "'" & Rule & "'."), MB_ICONEXCLAMATION,
("Translation Failure™)
End If
SentenceComponent =
gSentence (ComponentPtr) .Match(gSentence(ComponentPtr).MatchPtr) .SymbolicConstants.SymbolicConstant (CombinationPtr(Co
mponentPtr))

'extract sentence component slices
ExtractPtr = 1

ParameterPtr = -1

Do
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DelimiterAt = InStr(ExtractPtr, SentenceComponent & "_", "_")
'process slice; otherwise...
If DelimiterAt Then

ParameterPtr = ParameterPtr + 1

Parameters(ParameterPtr) = Mid(SentenceComponent, ExtractPtr, DelimiterAt - ExtractPtr)
ExtractPtr = DelimiterAt + 1
..all done with this component

Else

Exit Do

End If

Loop

v

'extract transfer component slices
ExtractPtr = 1

ParameterPtr = -1
Do
DelimiterAt = InStr(ExtractPtr, TransferComponent & "_", "_")

'process slice; otherwise...
If DelimiterAt Then
ParameterPtr = ParameterPtr + 1
Parameter = Parameterize(Mid(TransferComponent, ExtractPtr, DelimiterAt - ExtractPtr))

'if parameter is variable, bind it to sentence component slice; otherwise...

If Right(Parameter, 1) = ")" Then

'if variable not in use, assign it to its slot; otherwise...

If RegisterStore(Val(Parameter)) = "" Then
RegisterStore(Val(Parameter)) = Parameters(ParameterPtr)

'...1f slot not already assigned this variable, flag mismatch

ElseIf RegisterStore(Val(Parameter)) <> Parameters(ParameterPtr) Then
Success = False
Exit Do

End If

ElselIf Parameter <> "*" Then
'if literals don't match, flag mismatch
If Parameter <> Parameters(ParameterPtr) Then
Success = False
Exit Do
End If
End If
ExtractPtr = DelimiterAt + 1
..all done with this component
Else
Exit Do
End If
Loop
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'stop matching if anything fails
If Not Success Then

Exit For
End If

Next ComponentPtr

'if still success, rule has matched

If

Success Then

'log details
AddDetail (" Sentence transfer:"), False
AddDetail "", False

'detail symbolic constants chosen
Detail = ""

'list chosen symbolic constants
For ComponentPtr = 0 To gTransferRule(RulePtr).NumRussianComponents
Detail = Detail

&

gSentence (ComponentPtr) .Match(gSentence(ComponentPtr).MatchPtr) .SymbolicConstants.SymbolicConstant (CombinationPtr(Co

mponentPtr))

&

"

SymbolicConstant (ComponentPtr)

gSentence (ComponentPtr) .Match(gSentence(ComponentPtr).MatchPtr) .SymbolicConstants.SymbolicConstant (CombinationPtr(Co

mponentPtr))

Next ComponentPtr

If gTransferDetails Then

AddDetail (" Symbolic Constants: "), True

AddDetail (" " & Detail), False

AddDetail "", False

'detail russian side string

AddDetail (" Transfer Rule #" & RulePtr & " matched:"), False
AddDetail (" Russian= " & Rule), False

Rule — mww

'build english side string

For ComponentPtr = 0 To gTransferRule(RulePtr).NumEnglishComponents
Rule = Rule & gTransferRule(RulePtr).English(ComponentPtr) & " "

Next ComponentPtr

Rule = Trim(Rule)
AddDetail (" English= " & Rule), False
End If

'exit alls loops gracefully
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Exit Do
End If
End If
Next RulePtr

Next i31: Next 130: Next i129: Next 128: Next i27: Next 126: Next i25: Next i24
Next 123: Next 122: Next i21: Next 120: Next 119: Next 118: Next il17: Next il6
Next i15: Next 114: Next 1i13: Next 112: Next ill: Next i110: Next i9: Next i8
Next i7: Next i1i6: Next i5: Next i14: Next i3: Next i2: Next il: Next i0

'provide a properly structured looping arrangement that doesn't corrupt the stack when exited
Loop Until True

'no applicable transfers rules found; this sentence cannot be translated
gTransferAttempts = gTransferAttempts + 1
If Not Success Then

AddDetail (" ** No applicable transfer rule found -- This sentence was translated literally **"), True
'end untranslated sentence with period
TransferSentence = "[" & Left(SecondarySentence, Len(SecondarySentence) - 1) & ".]1"

Exit Function

'continue transfer
Else

'process each term of english side
Sentence = ""
For ComponentPtr = 0 To gTransferRule(RulePtr).NumEnglishComponents

'decode current english side term for russian term referent and function
TermPreReferent = Val(gTransferRule(RulePtr).English(ComponentPtr))
TermFunction = Right(gTransferRule(RulePtr) .English(ComponentPtr), 1)

'bind term pre-referent to actual term

TermReferent = -1
For ReferentBinder = 0 To gTransferRule(RulePtr).NumEnglishComponents
If TermPreReferent = Val(gTransferRule(RulePtr).Russian(ReferentBinder)) Then
TermReferent = ReferentBinder
Exit For
End If

Next ReferentBinder
'flag error if not bind made
If TermReferent = -1 Then
Beep
MsgBox ("Unresolved parameter reference in English expression of rule" & Chr(13) & "'" & Rule & "'."),
MB_ICONEXCLAMATION, ("Translation Failure")
TermReferent = 0
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End If

'for nouns and articles, decode transfer associations

If (TermFunction = "A") Or (TermFunction = "N") Then
'get gender or plural
Gender =

Mid(gSentence(TermReferent) .Match(gSentence(TermReferent) .MatchPtr) .SymbolicConstants.SymbolicConstant (CombinationPt
r(TermReferent)), 6, 1)

'get articles
AssociationCode =
gSentence(TermReferent) .Match(gSentence(TermReferent).MatchPtr) .LexiconEntry.TransferAttributes

'set target article 'none'
ArticleNone = False
If (gSentence(TermReferent).Match(gSentence(TermReferent) .MatchPtr).LexiconkEntry.TransferAttributes And
ARTICLE_NONE) Then
'decrement extracted code from transfer code
AssociationCode = AssociationCode - ARTICLE_NONE

ArticleNone = True
End If
'plurals are always optional
If (Gender = "P") Then
ArticleNone = True
End If

'set target article 'the'
If (gSentence(TermReferent).Match(gSentence(TermReferent) .MatchPtr).LexiconEntry.TransferAttributes And
ARTICLE_THE) Then
'decrement extracted code from transfer code
AssociationCode = AssociationCode - ARTICLE_THE
ArticleThe = True
Else
ArticleThe = False
End If

v v

'set target article
ArticleA = False
ArticleAn = False
If (gSentence(TermReferent).Match(gSentence(TermReferent) .MatchPtr).LexiconkEntry.TransferAttributes And
ARTICLE_A) And (Gender <> "P") Then

'decrement extracted code from transfer code

AssociationCode = AssociationCode - ARTICLE A

ArticleA = True
'set target article

a

v v

an
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ElseIf (gSentence(TermReferent).Match(gSentence(TermReferent).MatchPtr).LexiconEntry.TransferAttributes
And ARTICLE_AN) And (Gender <> "P") Then
'decrement extracted code from transfer code
AssociationCode = AssociationCode - ARTICLE_AN
ArticleAn = True
End If

'prepare to generate plural form of noun
SingularForm = gSentence(TermReferent) .Match(gSentence(TermReferent) . MatchPtr) .LexiconEntry.Target
SingularLength = Len(SingularForm)

'decode plural by subtraction since bitwise operations not applicable; otherwise...

If Gender = "P" Then

If (AssociationCode - PLURAL1l) >= 0 Then

Noun = Left(SingularForm, SingularLength - 4) & "eese"
ElseIf (AssociationCode - PLURAL10) >= 0 Then

Noun = Left(SingularForm, SingularLength - 4) & "ice"
ElseIf (AssociationCode - PLURAL9) >= 0 Then

Noun = Left(SingularForm, SingularLength - 2) & "en"
ElseIf (AssociationCode - PLURAL8) >= 0 Then

Noun = Left(SingularForm, SingularLength - 2) & "i"
ElseIf (AssociationCode - PLURAL7) >= 0 Then

Noun = Left(SingularForm, SingularLength - 2) & "a"
ElseIf (AssociationCode - PLURAL6) >= 0 Then

Noun = Left(SingularForm, SingularLength - 2) & "ves"
ElseIf (AssociationCode - PLURALS5) >= 0 Then

Noun = Left(SingularForm, SingularLength - 1) & "ves"
ElseIf (AssociationCode - PLURAL4) >= 0 Then

Noun = Left(SingularForm, SingularLength - 1) & "ies"

ElseIf (AssociationCode - PLURAL3) >= 0 Then
Noun = SingularForm & "es"
ElseIf (AssociationCode - PLURAL2) >= 0 Then
Noun = SingularForm & "s"
ElseIf (AssociationCode - PLURAL1l) >= 0 Then
Noun = SingularForm
End If
'...noun 1is singular
Else
Noun = SingularForm
End If

'set articles

Article = ""

Randomize

'randomly pick from the/a when both present
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gSentence (TermReferent) .Match(gSentence(TermReferent) .MatchPtr) .LexiconEntry.PrimaryAttributes

And VERBAL_ADJECTIVE_REFLEXIVE_PASSIVE)
gSentence(TermReferent) .Match(gSentence(TermReferent) .MatchPtr) .LexiconEntry.Target

And

HJH) )

'for verbs,
Elself

(TermFunction <>

Then

If
If

(ArticleThe) And ((ArticleA) Or (ArticleAn)) Then
(Rnd > 1 - DEFINITE ARTICLE PROBABILITY) Then
Article = Article & "the"

Else
If ArticleA Then
Article = Article & "a"
Else
Article =
End If
End If

ElselIf ArticleThe Then
Article = Article & "the"

End If

"

Article & "an

'set indefinite article

If (ArticleA) And (Article =
Article = Article & "a"

ElselIf (ArticleAn) And (Article =
Article = Article & "an"

End If

'set none

If (ArticleNone)
'Article = "["

End If

" H)

Then

Then

" ")

" H)

And (Article <> Then

& Article & "1"

decode forms and generate correct english
(TermFunction = "V") Or (TermFunction = "D") Or

VERB =

'extract verbal information
VerbSymbolicConstant = SymbolicConstant(TermReferent)
VerbPrimaryAttribute

'extract verb forms:

'passive reflexive

If ((VerbPrimaryAttribute And VERB_REFLEXIVE_PASSIVE)
And TermFunction = "J")
VerbParticiple =

'"imperfective or indeterminate verb
ElselIf ((VerbPrimaryAttribute And VERB_IMPERFECTIVE)
"D") Or

'extract field 1
TempTarget =
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(TermFunction =
gSentence(TermReferent) .Match(gSentence(TermReferent) .MatchPtr) .LexiconEntry.Target

"JH)

And TermFunction =

Then

Or

Then

Hv")

Or

(((VerbPrimaryAttribute And VERBAL_ADJECTIVE_REFLEXIVE_PASSIVE)

((VerbPrimaryAttribute

(VerbPrimaryAttribute And VERB_INDETERMINATE) )

= 0) And (TermFunction

gSentence(TermReferent) .Match(gSentence(TermReferent) .MatchPtr) .LexiconEntry.Target



DelimiterAt = InStr(TempTarget, CONJUGATION_DELIMITER)
VerbPresent2nd = Left(TempTarget, DelimiterAt - 1)

'extract field 2

TempTarget = Mid(TempTarget, DelimiterAt + 1)
DelimiterAt = InStr(TempTarget, CONJUGATION_DELIMITER)
VerbPresent3rd = Left(TempTarget, DelimiterAt - 1)

'extract field 3

TempTarget = Mid(TempTarget, DelimiterAt + 1)
DelimiterAt = InStr(TempTarget, CONJUGATION_DELIMITER)
VerbImperfect = Left(TempTarget, DelimiterAt - 1)

'extract field 4

TempTarget = Mid(TempTarget, DelimiterAt + 1)
DelimiterAt = InStr(TempTarget, CONJUGATION_DELIMITER)
VerbProgressive = Left(TempTarget, DelimiterAt - 1)

'extract field 5
TempTarget = Mid(TempTarget, DelimiterAt + 1)
VerbParticiple = TempTarget

'perfective verb
ElseIf (VerbPrimaryAttribute And VERB_PERFECTIVE) And (TermFunction <> "D") Then
'extract field 1
TempTarget = gSentence(TermReferent).Match(gSentence(TermReferent) .MatchPtr).LexiconEntry.Target
DelimiterAt = InStr(TempTarget, CONJUGATION_DELIMITER)
VerbPresent2nd = Left(TempTarget, DelimiterAt - 1)

'extract field 2

TempTarget = Mid(TempTarget, DelimiterAt + 1)
DelimiterAt = InStr(TempTarget, CONJUGATION_DELIMITER)
VerbImperfect = Left(TempTarget, DelimiterAt - 1)

'extract field 3
TempTarget = Mid(TempTarget, DelimiterAt + 1)
VerbParticiple = TempTarget

Else
'extract field 1
TempTarget = gSentence(TermReferent).Match(gSentence(TermReferent) .MatchPtr).LexiconEntry.Target

DelimiterAt = InStr(TempTarget, CONJUGATION_DELIMITER)
VerbProgressive = Left(TempTarget, DelimiterAt - 1)

'extract field 2
TempTarget = Mid(TempTarget, DelimiterAt + 1)
VerbParticiple = TempTarget
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End If

'get person/tense
VerbPerson = Mid(VerbSymbolicConstant, 4, 1)

'get number
VerbNumber = Mid(VerbSymbolicConstant, 6, 1)

'get verbal adjective attributes

VerbalAdjectiveType = Mid(VerbSymbolicConstant, 4, 2)
VerbalAdjectiveCase = Mid(VerbSymbolicConstant, 7, 1)
VerbalAdjectiveGender = Mid(VerbSymbolicConstant, 9, 1)

'verb processing, stage 1l: generate verb codes:
Randomize
If (TermFunction = "V") Then

————— verb, infinitive
If (VerbPerson = "I") Then
VerbCode = 14

————— verb, non-reflexive, present, imperfective
ElseIf ((VerbPrimaryAttribute And (VERB_NONREFLEXIVE + VERB_IMPERFECTIVE)) = (VERB_NONREFLEXIVE +
VERB_IMPERFECTIVE)) And (VerbPerson <> "P") Then
'randomly choose between type A, B, and C
If Rnd < .2 Then
VerbCode = 1
ElseIf Rnd < .2 Then
VerbCode = 2
Else
VerbCode = 3
End If

————— verb, non-reflexive, present, indeterminate

ElselIf ((VerbPrimaryAttribute And (VERB_NONREFLEXIVE + VERB_INDETERMINATE)) = (VERB_NONREFLEXIVE +
VERB_INDETERMINATE)) And (VerbPerson <> "P") Then
VerbCode = 3

————— verb, non-reflexive, present, determinate

ElseIf ((VerbPrimaryAttribute And (VERB_NONREFLEXIVE + VERB_DETERMINATE)) = (VERB_NONREFLEXIVE +
VERB_DETERMINATE)) And (VerbPerson <> "P") Then
VerbCode = 1

————— verb, non-reflexive, past, imperfective

ElseIf ((VerbPrimaryAttribute And (VERB_NONREFLEXIVE + VERB_IMPERFECTIVE)) = (VERB_NONREFLEXIVE +
VERB_IMPERFECTIVE)) And (VerbPerson = "P") Then
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VerbCode = 4

R verb, non-reflexive, past, indeterminate
ElseIf ((VerbPrimaryAttribute And (VERB_NONREFLEXIVE + VERB_INDETERMINATE)) = (VERB_NONREFLEXIVE
VERB_INDETERMINATE)) And (VerbPerson = "P") Then
VerbCode = 5

R verb, non-reflexive, past, determinate
Elself ((VerbPrimaryAttribute And (VERB_NONREFLEXIVE + VERB_DETERMINATE)) = (VERB_NONREFLEXIVE
VERB_DETERMINATE)) And (VerbPerson = "P") Then
VerbCode = 4

R verb, non-reflexive, past, perfective
ElseIf ((VerbPrimaryAttribute And (VERB_NONREFLEXIVE + VERB_PERFECTIVE)) = (VERB_NONREFLEXIVE
VERB_PERFECTIVE)) And (VerbPerson = "P") Then
'choose between type A and B
If Rnd < .5 Then
VerbCode = 5
Else
VerbCode
End If

6

R verb, non-reflexive, future, imperfective or indeterminate
! unsupported

R verb, non-reflexive, future, determinate
! unsupported

R verb, non-reflexive, future, perfective
Elself ((VerbPrimaryAttribute And (VERB_NONREFLEXIVE + VERB_PERFECTIVE)) = (VERB_NONREFLEXIVE
VERB_PERFECTIVE)) And (VerbPerson <> "P") Then
VerbCode = 8

R verb, active reflexive, present, imperfective
Elself ((VerbPrimaryAttribute And (VERB_REFLEXIVE_ACTIVE + VERB_IMPERFECTIVE))
(VERB_REFLEXIVE_ACTIVE + VERB_IMPERFECTIVE)) And (VerbPerson <> "P") Then
'randomly choose between type A, B, and C
If Rnd < .2 Then
VerbCode = 1
ElseIf Rnd < .2 Then
VerbCode = 2
Else
VerbCode = 3
End If

R verb, active reflexive, past, imperfective
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Elself ((VerbPrimaryAttribute And (VERB_REFLEXIVE ACTIVE + VERB_IMPERFECTIVE))
(VERB_REFLEXIVE ACTIVE + VERB IMPERFECTIVE)) And (VerbPerson = "P") Then
VerbCode = 4

R verb, active reflexive, past, perfective
ElselIf ((VerbPrimaryAttribute And (VERB_REFLEXIVE_ACTIVE + VERB_PERFECTIVE)) = (VERB_REFLEXIVE_ACTIVE
+ VERB_PERFECTIVE)) And (VerbPerson = "P") Then
'choose between type A and B
If Rnd < .5 Then
VerbCode = 5
Else
VerbCode
End If

6

R verb, active reflexive, future, imperfective
! unsupported

R verb, active reflexive, future, perfective
ElseIf ((VerbPrimaryAttribute And (VERB_REFLEXIVE_ACTIVE + VERB_PERFECTIVE)) = (VERB_REFLEXIVE_ACTIVE
+ VERB_PERFECTIVE)) And (VerbPerson <> "P") Then
VerbCode = 8

e verb, passive reflexive, present, imperfective
ElseIf ((VerbPrimaryAttribute And (VERB_REFLEXIVE_PASSIVE + VERB_IMPERFECTIVE))
(VERB_REFLEXIVE_PASSIVE + VERB_IMPERFECTIVE)) And (VerbPerson <> "P") Then
'choose between type A and B
If Rnd < .75 Then
VerbCode = 10
Else
VerbCode = 11
End If

R verb, passive reflexive, present, determinate
Elself ((VerbPrimaryAttribute And (VERB_REFLEXIVE_PASSIVE + VERB_DETERMINATE) )
(VERB_REFLEXIVE_PASSIVE + VERB_DETERMINATE)) And (VerbPerson <> "P") Then
'choose between type A and B
If Rnd < .75 Then
VerbCode = 10

Else
VerbCode = 11
End If
e verb, passive reflexive, past, imperfective
ElselIf ((VerbPrimaryAttribute And (VERB_REFLEXIVE_PASSIVE + VERB_IMPERFECTIVE) ) =
(VERB_REFLEXIVE_PASSIVE + VERB_IMPERFECTIVE)) And (VerbPerson = "P") Then

'choose between type A and B
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If Rnd < .5 Then
VerbCode = 15

Else
VerbCode = 12
End If
R verb, passive reflexive, past, determinate
Elself ((VerbPrimaryAttribute And (VERB_REFLEXIVE PASSIVE + VERB DETERMINATE) )
(VERB_REFLEXIVE PASSIVE + VERB DETERMINATE)) And (VerbPerson = "P") Then

'choose between type A and B
If Rnd < .5 Then
VerbCode = 10

Else
VerbCode = 12
End If
e verb, passive reflexive, past, perfective
Elself ((VerbPrimaryAttribute And (VERB_REFLEXIVE_ PASSIVE + VERB_PERFECTIVE))
(VERB_REFLEXIVE_PASSIVE + VERB_PERFECTIVE)) And (VerbPerson = "P") Then

VerbCode = 12

R verb, passive reflexive, future, perfective
Elself ((VerbPrimaryAttribute And (VERB_REFLEXIVE_PASSIVE + VERB_PERFECTIVE))
(VERB_REFLEXIVE_PASSIVE + VERB_PERFECTIVE)) And (VerbPerson <> "P") Then
VerbCode = 13
End If

'verbal adverbs
ElseIf (TermFunction = "D") Then

R verbal adverb, non-reflexive, simultaneous
If (VerbPrimaryAttribute And (VERBAL_ADVERB_NON_REFLEXIVE)) And (VerbPerson = "S") Then
VerbCode = 20

R verbal adverb, non-reflexive, sequential, imperfective
Elself ((VerbPrimaryAttribute And (VERBAL_ADVERB NON_REFLEXIVE + VERBAL_ADVERB IMPERFECTIVE))
(VERBAL_ADVERB NON_REFLEXIVE + VERBAL_ ADVERB IMPERFECTIVE)) And (VerbPerson = "Q") Then
VerbCode = 21

R verbal adverb, non-reflexive, sequential, perfective
Elself ((VerbPrimaryAttribute And (VERBAL_ADVERB_NON_REFLEXIVE + VERBAL ADVERB_ PERFECTIVE))
(VERBAL_ADVERB_NON_ REFLEXIVE + VERBAL_ ADVERB PERFECTIVE)) And (VerbPerson = "Q") Then
VerbCode = 22

R verbal adverb, active reflexive, simultaneous, imperfective
ElselIf (VerbPrimaryAttribute And (VERBAL_ADVERB_REFLEXIVE_ACTIVE)) And (VerbPerson = "S") Then
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VerbCode = 20

R verbal adverb, active reflexive, sequential, imperfective
ElseIf ((VerbPrimaryAttribute And (VERBAL_ADVERB_REFLEXIVE_ACTIVE + VERBAL_ADVERB_IMPERFECTIVE))
(VERBAL ADVERB REFLEXIVE ACTIVE + VERBAL ADVERB_ IMPERFECTIVE)) And (VerbPerson = "Q") Then
VerbCode = 21

R verbal adverb, non-reflexive, sequential, imperfective
Elself ((VerbPrimaryAttribute And (VERBAL_ ADVERB REFLEXIVE ACTIVE + VERBAL ADVERB PERFECTIVE))
(VERBAL ADVERB REFLEXIVE ACTIVE + VERBAL ADVERB PERFECTIVE)) And (VerbPerson = "Q") Then
VerbCode = 22

R verbal adverb, passive reflexive, simultaneous, imperfective
ElseIf ((VerbPrimaryAttribute And (VERBAL_ADVERB_REFLEXIVE_PASSIVE + VERBAL_ADVERB_IMPERFECTIVE))
(VERBAL_ADVERB REFLEXIVE PASSIVE + VERBAL ADVERB_ IMPERFECTIVE)) And (VerbPerson = "S") Then
VerbCode = 23

e verbal adverb, passive reflexive, sequential, imperfective
ElseIf ((VerbPrimaryAttribute And (VERBAL_ADVERB_REFLEXIVE_PASSIVE + VERBAL_ADVERB_IMPERFECTIVE))
(VERBAL_ADVERB_REFLEXIVE_PASSIVE + VERBAL_ADVERB_IMPERFECTIVE)) And (VerbPerson = "Q") Then
VerbCode = 24

e verbal adverb, passive reflexive, sequential, perfective

ElseIf ((VerbPrimaryAttribute And (VERBAL_ADVERB_REFLEXIVE_PASSIVE + VERBAL_ADVERB_PERFECTIVE)) =
(VERBAL_ADVERB_REFLEXIVE_PASSIVE + VERBAL_ADVERB_PERFECTIVE)) And (VerbPerson = "Q") Then
VerbCode = 24
End If
'verbal adjectives
ElselIf (TermFunction = "J") Then
R verbal adjective, non-reflexive, present active, imperfective
If (VerbalAdjectiveType = "PA") And (VerbPrimaryAttribute And (VERBAL_ADJECTIVE_NON_REFLEXIVE)) Then

'choose between type A, B, C, and D
If Rnd < .25 Then
VerbCode = 30
ElseIf Rnd < .25 Then
VerbCode = 31
ElseIf Rnd < .25 Then
VerbCode = 32

Else
VerbCode = 33
End If
R verbal adjective, non-reflexive, past active, imperfective
ElselIf (VerbalAdjectiveType = "AA") And ((VerbPrimaryAttribute And (VERBAL_ADJECTIVE_NON_REFLEXIVE +
VERBAL_ADJECTIVE_IMPERFECTIVE)) = (VERBAL_ADJECTIVE_NON_REFLEXIVE + VERBAL_ADJECTIVE_IMPERFECTIVE)) Then
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VerbCode = 34

————— verbal adjective, non-reflexive, past active, perfective
Elself (VerbalAdjectiveType = "AA") And ((VerbPrimaryAttribute And (VERBAL_ADJECTIVE_NON_REFLEXIVE +

VERBAL ADJECTIVE PERFECTIVE)) = (VERBAL ADJECTIVE NON REFLEXIVE + VERBAL ADJECTIVE PERFECTIVE)) Then
'choose between type A, B, C, and D
If Rnd < .5 Then

VerbCode = 35
Else

VerbCode
End If

36

R verbal adjective, active reflexive, present active, imperfective
ElseIf (VerbalAdjectiveType = "PA") And (VerbPrimaryAttribute And (VERBAL_ADJECTIVE_REFLEXIVE_ACTIVE))
Then
'choose between type A, B, C, and D
If Rnd < .25 Then
VerbCode = 30
ElseIf Rnd < .25 Then
VerbCode = 31
ElseIf Rnd < .25 Then
VerbCode = 32
Else
VerbCode = 33
End If

R verbal adjective, active reflexive, past active, imperfective
ElselIf (VerbalAdjectiveType = "AA") And ((VerbPrimaryAttribute And (VERBAL_ADJECTIVE_REFLEXIVE_ACTIVE
+ VERBAL_ADJECTIVE_IMPERFECTIVE)) = (VERBAL_ADJECTIVE_REFLEXIVE_ACTIVE + VERBAL_ADJECTIVE_IMPERFECTIVE)) Then
VerbCode = 34

R verbal adjective, active reflexive, past active, perfective
ElselIf (VerbalAdjectiveType = "AA") And ((VerbPrimaryAttribute And (VERBAL_ADJECTIVE_REFLEXIVE_ACTIVE
+ VERBAL_ADJECTIVE_PERFECTIVE)) = (VERBAL_ADJECTIVE_REFLEXIVE_ACTIVE + VERBAL_ADJECTIVE_PERFECTIVE)) Then
'choose between type A and B
If Rnd < .5 Then
VerbCode = 35
Else
VerbCode
End If

36

————— verbal adjective, passive, present passive, imperfective
ElseIf (VerbalAdjectiveType = "PP") And (VerbPrimaryAttribute And VERBAL_ADJECTIVE_IMPERFECTIVE) Then
'choose between type A and B
If Rnd < .5 Then
VerbCode = 37
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Else
VerbCode = 38
End If

e verbal adjective, passive, past passive, imperfective
ElseIf (VerbalAdjectiveType = "AP") And (VerbPrimaryAttribute And VERBAL_ADJECTIVE_IMPERFECTIVE) Then
'choose between type A and B
If Rnd < .5 Then
VerbCode = 37
Else
VerbCode
End If

38

T verbal adjective, passive, past passive, perfective
ElselIf (VerbalAdjectiveType = "AP") And (VerbPrimaryAttribute And VERBAL_ADJECTIVE_PERFECTIVE) Then
'choose between type A and B
If Rnd < .5 Then
VerbCode = 40
Else
VerbCode
End If

41

e verbal adjective, passive reflexive, present active, imperfective
ElselIf (VerbalAdjectiveType = "PAM) And (VerbPrimaryAttribute And

(VERBAL_ADJECTIVE_REFLEXIVE_PASSIVE)) Then
VerbCode = 38

e verbal adjective, passive reflexive, past active, imperfective
ElseIf (VerbalAdjectiveType = "AA") And ((VerbPrimaryAttribute And (VERBAL_ADJECTIVE_REFLEXIVE_PASSIVE

+ VERBAL_ADJECTIVE_IMPERFECTIVE)) = (VERBAL_ADJECTIVE_REFLEXIVE_PASSIVE + VERBAL_ADJECTIVE_IMPERFECTIVE)) Then
VerbCode = 39

T verbal adjective, passive reflexive, past active, perfective

ElseIf (VerbalAdjectiveType = "AA") And ((VerbPrimaryAttribute And (VERBAL_ADJECTIVE_REFLEXIVE_PASSIVE
+ VERBAL_ADJECTIVE_PERFECTIVE)) = (VERBAL_ADJECTIVE_REFLEXIVE_PASSIVE + VERBAL_ADJECTIVE_PERFECTIVE)) Then
VerbCode = 40
End If
End If
'verb processing, stage 2: generate verb forms:
Select Case VerbCode
'verbs
Case 1: '"{'am'|'is'|'are'} + Progressive
If (VerbPerson = "1") And (VerbNumber = "S") Then
VERB = "am " & VerbProgressive
ElseIf (VerbPerson = "3") And (VerbNumber = "S") Then
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Case

Case

Case

Case

Case

Case

Case

Case

10:

VERB = "is " & VerbProgressive

Else
VERB = "are " & VerbProgressive
End If
'"{'has'|'have'} + 'been' + Progressive
If (VerbPerson = "3") And (VerbNumber = "S") Then
VERB = "has been " & VerbProgressive
Else
VERB = "have been " & VerbProgressive
End If
'{Present Indicative 2nd|Present Indicative 3rd}
If (VerbPerson = "3") And (VerbNumber = "S") Then
VERB = VerbPresent3rd
Else
VERB = VerbPresent2nd
End If
'"{'was'|'were'} + Progressive
If (VerbNumber = "P") Then
VERB = "were " & VerbProgressive
Else
VERB = "was " & VerbProgressive
End If

'"imperfect indicative
VERB = VerbImperfect

'"{'has'|'have'} + Past Participle
If (VerbNumber = "P") Then
VERB = "have " & VerbParticiple
Else
VERB = "has " & VerbParticiple
End If
'will be' + Progressive
VERB = "will be " & VerbProgressive
'will' + Present Indicative 2nd
VERB = "will " & VerbPresent2nd
'"{'am'|'is'|'are'} + Past Participle
If (VerbPerson = "1") And (VerbNumber = "S") Then
VERB = "am " & VerbParticiple
ElseIf (VerbPerson = "3") And (VerbNumber = "S") Then
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VERB = "is " & VerbParticiple

Else
VERB = "are " & VerbParticiple
End If
Case 11: '"{'am'|'is'|'are'} + 'being' + Past Participle
If (VerbPerson = "1") And (VerbNumber =
VERB = "am being " & VerbParticiple
ElseIf (VerbPerson = "3") And (VerbNumber =
VERB = "is being " & VerbParticiple
Else
VERB = "are being " & VerbParticiple
End If
Case 12: '"{'was'|'were'} + 'being' + Past Participle
If (VerbNumber = "P") Then
VERB = "were being " & VerbParticiple
Else
VERB = "was being " & VerbParticiple
End If
Case 13: 'will be' + Past Participle
VERB = "will be " & VerbParticiple
Case 14: VERB = "to " & VerbPresent2nd
Case 15: '"{'was'|'were'} + Past Participle
If (VerbNumber = "P") Then
VERB = "were " & VerbParticiple
Else
VERB = "was " & VerbParticiple
End If
'verbal adverbs
Case 20: 'while' + Progressive
VERB = "while " & VerbProgressive
Case 21: 'having been' + Progressive
VERB = "having been " & VerbProgressive
Case 22: 'having' + Past Participle
VERB = "having " & VerbParticiple

Case 23: 'while being' + Past Participle
VERB = "while being " & VerbParticiple
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Case 24: 'having been' + Past Participle
VERB = "having been " & VerbParticiple

'verbal adjectives
Case 30: 'Progressive
VERB = VerbProgressive

Case 31: '"{'which'|'who'|'whom'} + {'islare'} + Progressive
If (VerbalAdjectiveGender <> "P") Then
VERB = "is " & VerbProgressive
Else
VERB = "are " & VerbProgressive
End If
Case 32: '"{'which'|'who'|'whom'} + {'has'|'have'} + 'been' + Progressive
If (VerbalAdjectiveGender <> "P") Then
VERB = "has been " & VerbProgressive
Else
VERB = "have been " & VerbProgressive
End If
Case 33: '"{'which'|'who'|'whom'} + {Present Indicative 2nd|Present Indicative 3rd}

If (VerbalAdjectiveGender <> "P") Then
VERB = VerbPresent3rd

Else
VERB = VerbPresent2nd
End If
Case 34: '"{'which'|'who'|'whom'} + {'was'|'were'} + Progressive
If (VerbalAdjectiveGender = "P") Then
VERB = "were " & VerbProgressive
Else
VERB = "was " & VerbProgressive
End If
Case 35: '"{'which'|'who'|'whom'} + Imperfect Indicative

VERB = VerbImperfect

Case 36: '"{'which'|'who'|'whom'} + {'has'|'have'} + Past Participle
If (VerbalAdjectiveGender = "P") Then
VERB = "have " & VerbParticiple
Else
VERB = "has " & VerbParticiple
End If

Case 37: 'being' + Past Participle

288



VERB = "being " & VerbParticiple

Case 38: '"{'which'|'who'} + {('islare'} + 'being' + Past Participle
If (VerbalAdjectiveGender = "P") Then
VERB = "are being " & VerbParticiple
Else
VERB = "is being " & VerbParticiple
End If
Case 39: '"{'which'|'who'} + {'was'|'were'} + 'being' + Past Participle
If (VerbalAdjectiveGender = "P") Then
VERB = "were being " & VerbParticiple
Else
VERB = "was being " & VerbParticiple
End If
Case 40: '"{'which'|'who'} + {'was'|'were'} + Past Participle
If (VerbalAdjectiveGender = "P") Then
VERB = "were " & VerbParticiple
Else
VERB = "was " & VerbParticiple
End If

Case 41: 'Past Participle
VERB = VerbParticiple

'unknown verbal construction
Case Else
Beep
MsgBox ("Illegal verb code '" & VerbCode & "'."), MB_ICONEXCLAMATION,
End Select
End If

Select Case TermFunction

Case "~ 'ignore term
Case "%": 'straight-through literal transfer
'form dative construction
If InStr(SymbolicConstant(TermReferent), "_D ") Then

If TermReferent > 0 Then
If (Left(SymbolicConstant(TermReferent - 1), 2) <> "EP") Then
Sentence = Sentence & "to "
End If
End If
End If
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Sentence = Sentence
gSentence(TermReferent) .Match(gSentence(TermReferent) .MatchPtr) .LexiconEntry.Target
GoSub InsertPunctuation

Case "A": 'article transfer
'don't insert prepositions if one already present
If TermReferent > 0 Then
If Left(SymbolicConstant(TermReferent - 1), 2) <> "EP" Then
'form dative construction

If InStr(SymbolicConstant(TermReferent), "NO_D_ ") Then
Sentence = Sentence & "to "
'form genitive construction
ElselIf InStr(SymbolicConstant(TermReferent), "NO_G_") Then
Sentence = Sentence & "of "
End If
End If
End If
'add article(s)
Sentence = Sentence & Article
Case "N": 'noun transfer
Sentence = Sentence & Noun

GoSub InsertPunctuation

'verb and verbal adverb transfer
Case "v"’ "D":

Sentence = Sentence & VERB

GoSub InsertPunctuation

Case "J": 'verbal adjective transfer
If (VerbCode <> 30) And (VerbCode <> 37) And (VerbCode <> 41) Then
'determine whether person or non-person
Pronoun = ""
For SearchPtr = TermReferent - 5 To TermReferent + 5
'observe limits
If SearchPtr < 0 Then
SearchPtr = 0
ElseIf SearchPtr > MAX_ SENTENCE_COMPONENTS Then
SearchPtr = MAX_ SENTENCE_COMPONENTS
End If
'look for person nearby
If
(gSentence(SearchPtr) .Match(gSentence(SearchPtr) .MatchPtr).LexiconEntry.TransferAttributes
Then

" "

Pronoun = "who
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Exit For
End If
Next SearchPtr
'no person found, so assign non-person

If Pronoun = "" Then
Pronoun = "which "
End If
Else
Pronoun = ""
End If
Sentence = Sentence & Pronoun & VERB

GoSub InsertPunctuation

Case "R": 'relative pronoun transfer
Pronoun
gSentence(TermReferent) .Match(gSentence(TermReferent) .MatchPtr) .LexiconEntry.Target
'form dative construction
If InStr(SymbolicConstant(TermReferent), "_D ") Then
'don't insert prepositions if one already present
If TermReferent > 0 Then
If Left(SymbolicConstant(TermReferent - 1), 2) <> "EP" Then

Sentence = Sentence & "to "
End If
End If
'form object case of who if person
If Pronoun = "who" Then
Pronoun = "whom"
End If
'form genitive construction
ElselIf InStr(SymbolicConstant(TermReferent), "_G_") Then

'don't insert prepositions if one already pzesent
If TermReferent > 0 Then
If Left(SymbolicConstant(TermReferent - 1), 2) <> "EP" Then

Sentence = Sentence & "of "
End If
End If
'form object case of who if person
If Pronoun = "who" Then
Pronoun = "whom"
End If
End If
Sentence = Sentence & Pronoun
Case Else: 'unknown function
Beep
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MsgBox ("Invalid Function '" & TermFunction &
" & Chr(13) & Rule), MB_ICONEXCLAMATION, ("Transfer Rule Syntax Error")

End Select

'capitalize first word of sentence
Sentence = Sentence & " "
If ComponentPtr = 0 Then

'skip bracket and capitalize second letter; otherwise...

If Left(Sentence, 1) = "[" Then
Mid(Sentence, 2, 1) = UCase(Mid(Sentence, 2, 1))
'...capitalize first letter
Else
If Sentence <> "" Then
Mid(Sentence, 1, 1) = UCase(Mid(Sentence, 1, 1))
End If
End If
End If

Next ComponentPtr

'end sentence with period if none

Sentence = Trim(Sentence)

If Right(Sentence, 1) <> "." Then
Sentence = Sentence & "."

End If

Sentence = Sentence & " "

'write transfer details

gTransferHits = gTransferHits + 1
AddDetail (""), True
AddDetail (" Raw Translation:"), False
AddDetail (""), False
AddDetail (" " & Sentence), False
'return translation
TransferSentence = Sentence

End If

Exit Function

InsertPunctuation:

'don't place period in middle of sentence
If (Right (gSentence(TermReferent) .LiteralText, 1)
gTransferRule(RulePtr) .NumEnglishComponents) Then
Return
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End If

'insert punctuation

If InStr(",.!?:;>)-1}:", Right(gSentence(TermReferent).LiteralText, 1)) Then
Sentence = Sentence & Right(gSentence(TermReferent).LiteralText, 1)
End If
Return
TransferError:

'return complete failure
AddDetail " ** [SENTENCE GENERATED RUN-TIME ERROR: " & Error(Err) & "1", False

TransferSentence = "[COMPLETELY UNTRANSLATABLE SENTENCE OMITTED]"
Exit Function

End Function

'translate current document

v

Sub Translate ()

'reset statistical counters
gTransferAttempts = 0
gTransferHits = 0
gLookupHits = 0

gLookups = 0

gRAbort = False

'initiate log session

MousePointerWait
OpenTransferlLog

'translate sentence by sentence
TranslateSentences

'clean raw translation
frmTranslation.txtTranslation = ApplyCleanupFilters(gTranslation)

'terminate log session
CloseTransferLog

End Sub

v

'isolate each sentence and translate
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Sub TranslateSentences ()

Dim CharPtr As Integer
Dim StartPtr As Integer
Dim Progress As Integer
Dim Char As String
Dim Sentence As String

'don't process empty abstract
gAbstract = Trim(gAbstract)
If gAbstract = "" Then

Exit Sub
End If

'display status info as transliteration takes place
frmMain.pnlStatus.FloodPercent = 0
frmMain.pnlStatus.FloodShowPct = True

PassiveHelp "Translating..."

'if abstract doesn't end with period, append one

If Right(gAbstract, 1) <> "." Then
gAbstract = gAbstract & "."

End If

'process each sentence

gTranslation = ""

StartPtr = 1

Do

'escape key aborts translation
If gAbort Then

Exit Do
End If

'extract sentence
For CharPtr = StartPtr To Len(gAbstract)
Char = Mid(gAbstract, CharPtr, 1)
Sentence = Sentence & Char
'found sentence terminator
If InStr(".!?", Char) Then
StartPtr = CharPtr + 1
Exit For
End If
Next CharPtr
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'strip leading and trailing whitespace
Sentence = Trim(Sentence)

'extract symbolic constants from sentence
DecomposeSentence (Sentence)

'disambiguate sentence
DisambiguateSentence

'translate sentence
gTranslation = gTranslation & TransferSentence() &
Sentence = ""

non

'update status bar after every sentence
Progress = (StartPtr / Len(gAbstract)) * 100
If Progress > 100 Then

Progress = 100

End If
frmMain.pnlStatus.FloodShowPct = True
frmMain.pnlStatus.FloodPercent = Progress

Loop Until StartPtr >= Len(gAbstract)

'hide status
DisplayWait O,

End Sub

'apply import filter backwards to transliterate Cyrillic text into Roman

Function Transliterate (InText As String) As String

Dim FilterPtr As Integer
Dim Found As Integer
Dim AbstractPtr As Integer
Dim AbstractLen As Integer
Dim UpdateTally As Integer
Dim DefaultFilter As Integer
Dim CurrentChar As String
Dim InCode As String
Dim OutText As String

'set starting and ending points of abstract
AbstractlLen = Len(InText)
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'display status info as transliteration takes place

DisplayWait -AbstractlLen, "Transliterating from the Cyrillic alphabet to the Roman alphabet..."
'remember default filter for this abstract

DefaultFilter = frmFilter.lstFilters(FILTER_NAME) .ListIndex

'locate selected transliteration filter in import filter list
Found = False
For FilterPtr = 0 To frmFilter.lstFilters(FILTER_NAME).ListCount - 1
If frmFilter.lstFilters(FILTER_NAME) .List(FilterPtr) = gTransliterationFilter Then
Found = True
Exit For
End If
Next FilterPtr

'abort if filter not located; otherwise...
If Not Found Then
Beep
MsgBox ("Cannot locate import filter '" & gTransliterationFilter & "'."), MB_ICONSTOP, ("Transliteration

Error")

'...proceed with transliteration

Else
'temporarily change default filter to selected filter
frmFilter.lstFilters(FILTER_NAME) .ListIndex = FilterPtr
UnpackCurrentFilter
ConvertFilterMap

'for each Cyrillic character in abstract...
For AbstractPtr = 1 To Abstractlen
Found = False
'...find its Transliterate equivalent filter mapping
For FilterPtr = 0 To NUM_MAPPINGS
InCode = glnputFilter(FilterPtr).OutCode
'if found, stop looking
CurrentChar = Mid(InText, AbstractPtr, 1)
If CurrentChar = InCode And InCode <> "" Then
Found = True
Exit For
End If
Next FilterPtr

'if found, add transliterated character(s) to transliterated abstract and move to next character(s) in

original. ..
If Found Then
'only transliterate mapped characters (ie. ignore null)
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If gInputFilter(FilterPtr).InCode > Chr(0) Then
OutText = OutText & glnputFilter(FilterPtr).InCode
End If
..otherwise pass unknown character straight through untransliterated (it must be Roman already)
Else
OutText = OutText & CurrentChar
End If

v

'update status bar at every 5% change in work done
UpdateTally = UpdateTally + 1
If UpdateTally > (AbstractLen - 1) / 20 Then
DisplayWait UpdateTally, ""
UpdateTally = 0
End If
Next AbstractPtr

'reset default filter
frmFilter.lstFilters(FILTER_NAME) .ListIndex = DefaultFilter
End If

'hide status
DisplayWait O,

'return transliterated text
Transliterate = OutText

End Function

'take packed string representation of character set mappings from filter list box and expand
'them into edit fields. Packed form eliminates external data structures and their management

Sub UnpackCurrentFilter ()

Dim i As Integer
Dim FieldEnd As Integer
Dim Entry As String

Dim PackLine As String

'skip over filter name. 1It's present only for alphabetization purposes.
PackLine = Mid(frmFilter.lstFilters(FILTER_MAP), InStr(frmFilter.lstFilters(FILTER_MAP), ")
gPackDelimiter

'pull out each entry and load respective text box with it
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For 1 = 0 To NUM_MAPPINGS
FieldEnd = InStr(PackLine, gPackDelimiter)
Entry = Left(PackLine, FieldEnd - 1)
PackLine = Mid(PackLine, FieldEnd + 1)
frmFilter.txtLatin(i) = Entry

Next i

End Sub

v

v

'make sure each noun pattern is unique (exceptions allowed)

Sub VerifyUniqueInflectionPatterns ()

Dim i As Integer
Dim j As Integer

MousePointerWait

'compare each noun inflection pattern against all others
For 1 = 1 To NUM_INFLECTION_PATTERNS
For j = 1 + 1 To NUM_INFLECTION_PATTERNS

'if match, display message. Don't check upper patterns (personal pronouns have intentional duplicates)
If (gPattern(i) = gPattern(j)) And (gPattern(i) <> "")

And i < 390 And j <> 410 And j <> 26 And j <> 100
Then
Beep
MsgBox ("Inflection patterns " & i & " and " & Jj & " are identical."), MB_ICONSTOP, ("Duplicate
Entries")
End
End If
Next j
Next i

MousePointerContinue

End Sub

v

'perform page formatting and print text

Sub WordWrap (TextBody As String, LeftMargin As Integer, TopMargin As Integer, LineWidth As Integer)

Dim CharPtr As Integer
Dim BackPtr As Integer
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Dim LineStartPtr As Integer
Dim TextSpan As Integer
Dim TextHigh As Integer
Dim LineCounter As Integer

Const PAGE_HEIGHT = 12250
Const HOT_ZONE_FLUFF = 350 'num twips allowed past right margin before forced wrap

'set left margin
Printer.CurrentX = LeftMargin

'loop through text to print
LineStartPtr = 1
For CharPtr = 1 To Len(TextBody)

'get size of current line
TextSpan = Printer.TextWidth(Mid(TextBody, LineStartPtr, CharPtr - LineStartPtr))
TextHigh = Printer.TextHeight("A")

'if current line goes into hot-zone and can be broken, do it; otherwise...

If (TextSpan > LineWidth) And (Mid(TextBody, CharPtr, 1) = " " Or Mid(TextBody, CharPtr, 1) = "-") Then
'print current line
Printer.Print Trim(Mid(TextBody, LineStartPtr, CharPtr - LineStartPtr + 1))

'reset left margin
Printer.CurrentX = LeftMargin

'insert page break if nesc.
GoSub PageBreak
LineStartPtr = CharPtr + 1

'if it can't be broken in hot-zone, find where it can be broken
ElseIf TextSpan > LineWidth + HOT_ZONE_FLUFF Then

'back search from current character
For BackPtr = CharPtr To CharPtr - 25 Step -1

'when space found, make this end of line

If (Mid(TextBody, BackPtr, 1) = " ") Or (Mid(TextBody, CharPtr, 1) = "-") Then
'print as much of current line as possible
Printer.Print Trim(Mid(TextBody, LineStartPtr, BackPtr - LineStartPtr + 1))

'reset left margin
Printer.CurrentX = LeftMargin
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'insert page break if nesc.
GoSub PageBreak

'update pointers
LineStartPtr = BackPtr + 1
CharPtr = BackPtr + 1
Exit For
End If
Next BackPtr
End If
Next CharPtr

'print last line
Printer.CurrentX = LeftMargin
Printer.Print Trim(Mid(TextBody, LineStartPtr))

Exit Sub

PageBreak:
'increment vertical position
LineCounter = LineCounter + TextHigh

'force new page if current one exceeded
If LineCounter > PAGE_HEIGHT Then
Printer.NewPage
'reset for new page

LineCounter = 0
Printer.CurrentY = TopMargin
End If
Return
End Sub

'(frmAbout): shows general program and copyright information

Option Explicit

v

Sub cmdOK_Click ()
'close About form
PassiveHelp ""
frmAbout.Hide

End Sub
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Sub Form_ Activate ()

'set form colors according to user preferences
pnlRoot.BackColor = BACKGROUND_COLOR
pnlTitle.BackColor = BACKGROUND_COLOR
cmdOK . BackColor = BACKGROUND_COLOR

'center modal About form on MDI parent space

Left = frmMain.Left + frmMain.ScaleWidth / 2 - Width / 2
Top = frmMain.Top + frmMain.ScaleHeight / 2 - Height / 2.6
lblVersion = "Version " & VERSION_ NUMBER

End Sub

Sub Form Deactivate ()
PassiveHelp ""

End Sub

v

'(frmCleanupFilterEditor): provides method of fixing consistent translation errors

Option Explicit

Dim fChangesMade As Integer 'flag indicating whether changes made

Sub cmdAdd_Click ()

'init and bring up cleanup expression dialog editor
frmCleanupExpressionEditor.txtMalformedExpression = ""
frmCleanupExpressionEditor.txtCorrectedExpression = ""
frmCleanupExpressionEditor.Show 1

'if expression not canceled, add it to filter lists

If frmCleanupExpressionEditor.Tag <> "[CANCEL]" Then
lstCleanupFilter(0).AddItem frmCleanupExpressionEditor.txtMalformedExpression
lstCleanupFilter(1l).AddItem frmCleanupExpressionEditor.txtCorrectedExpression
'update editor
cmdCancel .Enabled = True
fChangesMade = True
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End If

End Sub

Sub cmdAdd_MouseMove (Button As Integer, Shift As Integer, X As Single,

'show topical help on info line
PassiveHelp "Add a new malformed expression and its correction."

End Sub

Y As Single)

Sub cmdCancel_Click ()

'if changes made, prompt to confirm cancel
If fChangesMade Then
Beep

MsgBoxAnswer = MsgBox("Cancel will discard all the changes made.

MB_YESNO + MB_DEFBUTTON2, "Confirm Cancel")
If MsgBoxAnswer = ID_NO Then
Exit Sub
End If
End If

'overwrite changes
LoadCleanupFilters

'close cleanup editor and return to main interface
timerScroll.Enabled = False

cmdCancel.Enabled = False

PassiveHelp ""

Hide

End Sub

"og

Chr(13) & "Continue?",

MB_TICONQUESTION +

Sub cmdCancel_MouseMove (Button As Integer, Shift As Integer, X As Single,

'show topical help on info line

Y As Single)

PassiveHelp "Discard any changes made here and return to the main interface."

End Sub
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Sub cmdClose Click ()
Dim i As Integer

On Error GoTo ErrorOnCleanupWrite

'update changes only if any made
If fChangesMade Then
fChangesMade = False
MousePointerWait
Open CLEANUP_FILTER_FILENAME For Output As 1
For 1 = 0 To lstCleanupFilter(0).ListCount - 1
Write #1, lstCleanupFilter(0).List(i), lstCleanupFilter(1l).List(1)
Next 1
Close 1
MousePointerContinue
End If

'close cleanup editor and return to main interface
timerScroll.Enabled = False

cmdCancel .Enabled = False

PassiveHelp ""

Hide

Exit Sub

ErrorOnCleanupWrite:

'prompt user to deal with store fail

Beep

Close 1

MousePointerContinue

MsgBoxAnswer = MsgBox("Unable to write to the cleanup filter file '" & UCase(CLEANUP_FILTER_FILENAME) & "':" &
Chr(13) & Error(Err) & ".", MB_ICONEXCLAMATION + MB_RETRYCANCEL, "File Error")

'retry attempts to store it again;
If MsgBoxAnswer = ID RETRY Then
Resume
'otherwise sacrifice changes
Else
Exit Sub
End If

End Sub
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Sub cmdClose_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

'show topical help on info line
PassiveHelp "Save any changes made here and return to the main interface."

End Sub

Sub cmdDelete_Click ()

'confirm delete
Beep
MsgBoxAnswer = MsgBox("Are you sure you want to delete the current entry?", MB_ICONQUESTION + MB_YESNO +
MB_DEFBUTTONZ2, "Confirm Delete")
If MsgBoxAnswer = ID_YES Then
'delete current entry
lstCleanupFilter(0).Removeltem lstCleanupFilter(0).ListIndex
lstCleanupFilter(1l).Removeltem lstCleanupFilter(1l).ListIndex
'update editor
cmdEdit.Enabled = False
cmdDelete.Enabled = False
cmdCancel .Enabled = True
fChangesMade = True
End If

End Sub

Sub cmdDelete_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

'show topical help on info line
PassiveHelp "Delete the selected malformed expression and its correction."

End Sub

Sub cmdEdit Click ()
'init and bring up cleanup expression dialog editor
frmCleanupExpressionEditor.txtMalformedExpression = lstCleanupFilter(0)
frmCleanupExpressionEditor.txtCorrectedExpression = lstCleanupFilter (1)
frmCleanupExpressionEditor.Show 1

'if expression not canceled, process it
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End

If frmCleanupExpressionEditor.Tag <> "[CANCEL]" Then
'delete current entry
lstCleanupFilter(0) .Removeltem lstCleanupFilter(0).ListIndex
lstCleanupFilter(1l) .Removeltem lstCleanupFilter(1l).ListIndex
'add modified entry
lstCleanupFilter(0) .AddItem frmCleanupExpressionEditor.txtMalformedExpression
lstCleanupFilter(1l) .AddItem frmCleanupExpressionEditor.txtCorrectedExpression
'update editor
cmdEdit.Enabled = False
cmdDelete.Enabled = False
cmdCancel .Enabled = True
fChangesMade = True
End If

Sub

Sub

End

cmdEdit_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

'show topical help on info line
PassiveHelp "Edit the selected malformed expression and its correction."

Sub

Sub

End

cmdHelp_Click ()

'bring up help

frmHelp.Tag = HELP1_FILENAME
frmHelp.Show 1

Sub

Sub

End

cmdHelp_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

'show topical help on info line
PassiveHelp "Display help on Cleanup Filter Editor."

Sub

Sub

Form_ Activate ()

'set default command availabilty
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End

cmdClose.Enabled = True
timerScroll.Enabled = True
cmdAdd. SetFocus

Sub

Sub

End

lstCleanupFilter_Click (Index As Integer)

'set focus to both lists simultaneously
lstCleanupFilter(l - Index).ListIndex = lstCleanupFilter(Index).ListIndex

'edit and delete now available
cmdEdit.Enabled = True
cmdDelete.Enabled = True

Sub

Sub

lstCleanupFilter_DblClick (Index As Integer)

cmdEdit_Click

End Sub

v

Sub lstCleanupFilter_ MouseDown (Index As Integer, Button As Integer, Shift As Integer, X As Single, Y As Single)
'set focus to both lists simultaneously
lstCleanupFilter (1 - Index).ListIndex = lstCleanupFilter(Index).ListIndex

End Sub

Sub lstCleanupFilter_MouseMove (Index As Integer, Button As Integer, Shift As Integer, X As Single, Y As Single)
'show topical help on info line
PassiveHelp "Select an existing malformed expression and its correction."

End Sub

A\l

Sub pnlRoot_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

PassiveHelp ""
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End Sub

v

Sub pnlRoot2_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

PassiveHelp ""

End Sub

v

'deal with scrolling both lists simultaneously

Sub timerScroll_Timer ()

Static PrevTopO As Integer
Static PrevTopl As Integer

'if first list changed, reposition second
If lstCleanupFilter(0).TopIndex <> PrevTopO Then
PrevTop0 = lstCleanupFilter(0).TopIndex
lstCleanupFilter(1l).TopIndex = lstCleanupFilter(0).TopIndex
'if second list changed, reposition first
ElseIf lstCleanupFilter(1l).TopIndex <> PrevTopl Then
PrevTopl = lstCleanupFilter(1l).TopIndex

lstCleanupFilter(0).TopIndex = lstCleanupFilter(1l).TopIndex
End If

End Sub

'(frmConvert): manual conversion dialog requires user to select import filter from list

Option Explicit
A\l

Sub cmdCancel_Click ()

'confirm Cancel

Beep

PassiveHelp "'Yes' returns to the main interface without loading the abstract; 'No' allows you to select new
filter(s)."

MsgBoxAnswer = MsgBox("Without an input filter, this abstract cannot be read in and translated." & Chr(13) ¢

Chr(13) & "Do you really want to cancel?", MB_ICONINFORMATION + MB_YESNO + MB_DEFBUTTON2, "Info")
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PassiveHelp

'if user does not want to continue, then abort Open
If MsgBoxAnswer = ID_YES Then
'return to main form with failure

Tag = "[CANCEL]"
frmConvert.Hide
End If

End Sub

Sub cmdCancel_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

'show topical help on info line
PassiveHelp "Cancel trying to load this abstract."

End Sub

Sub cmdHelp_Click ()
'bring up help
frmHelp.Tag = HELP4_FILENAME
frmHelp.Show 1

End Sub

Sub cmdHelp_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

'show topical help on info line
PassiveHelp "Display help on converting abstracts from unknown formats."

End Sub

Sub cmdOK_Click ()

Dim Found As Integer
Dim i As Integer

'determine if any filters chosen
Found = False
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For i = 0 To lstFilters.ListCount - 1
If 1lstFilters.Selected(i) Then
Found = True
Exit For
End If
Next 1

'if no filters chosen, display error message
If Not Found Then
Beep

PassiveHelp "Only those filters which you select will be applied to the abstract.

"

You must select at least

one.

MsgBox ("You must select at least one filter." & Chr(13) & Chr(l3) & "If you are unsure of which filter to
apply, click Select All and the correct filter (if available) for this abstract format will be determined
automatically."), MB_ICONSTOP, ("Missing Input")

PassiveHelp ""

Exit Sub

End If
'apply selected filters to abstract
MousePointerWait
Found = False
For i = 0 To lstFilters.ListCount - 1
If lstFilters.Selected(i) Then

frmFilter.lstFilters(FILTER_NAME) .ListIndex = 1

UnpackCurrentFilter

ConvertFilterMap

'apply filter to convert abstract to internal format

gAbstract = Trim(ConvertAbstract (gRawAbstract, True, "Applying filter ' &

frmFilter.lstFilters(FILTER _NAME) .List(i) & "' to the abstract 1in an attempt to convert it to a readable
format..."))
'check first few abstract words against lexicon to verify correct conversion
If ConversionOK(gAbstract) Then
Found = True
Exit For
End If
End If

Next i

MousePointerContinue

'if conversion still failed, prompt user for next step
If Not Found Then
Beep
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PassiveHelp "'Retry' allows you to reselect the filters to apply; 'Cancel' aborts trying to load this
abstract."

MsgBoxAnswer = MsgBox("None of the selected filters resulted in successful conversion.", MB_ICONEXCLAMATION +
MB_RETRYCANCEL, "Conversion Unsuccessful")
PassiveHelp ""

If MsgBoxAnswer = ID_RETRY Then
'return to select filter(s)
Tag = "[RETRY]"
Exit Sub

End If

'return to main form with cancel code

Tag = "[CANCEL]"

frmConvert.Hide

Exit Sub

End If

'return to main form with success
PassiveHelp ""

Tag _ "[OK]"

frmConvert.Hide

End Sub

Sub cmdOK_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

'show topical help on info line
PassiveHelp "Apply the selected filter(s) to the abstract in an attempt to convert it to a readable format."

End Sub

Sub cmdSelectAll_Click ()

Dim i As Integer

'select all available filters

For 1 = 0 To lstFilters.ListCount - 1
lstFilters.Selected(i) = True

Next 1

End Sub

v

Sub cmdSelectAll MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)
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'show topical help on info line
PassiveHelp "Select all the available filters shown. Use this if you are unsure of which filters to apply."

End Sub

Sub Form_ Activate ()

Dim i As Integer

Beep
MousePointerContinue

'get available filter names

lstFilters.Clear

For i = 0 To frmFilter.lstFilters(FILTER_NAME).ListCount - 1
lstFilters.AddItem frmFilter.lstFilters(FILTER_NAME) .List (i)

Next i

'deselect all filters

For i = 0 To lstFilters.ListCount - 1
lstFilters.Selected(i) = False

Next i

End Sub

Sub lstFilters_DblClick ()

'double-click selects filter and OK
cmdOK_Click

End Sub

Sub lstFilters_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

'show topical help on info line
PassiveHelp "Select the filter(s) which might be used to convert the unknown format."

End Sub
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Sub pnlRoot_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

'show topical help on info line
PassiveHelp ""

End Sub

v

'(frmCustomize): allows general program settings to be modified

Option Explicit

v

Sub chkClock_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

'show topical help on info line
PassiveHelp "Hide or display the clock on the status bar."

End Sub

Sub chkPassiveHelp_Click ()

'if passive help selected, make sure status bar enabled
If chkPassiveHelp Then

chkStatusBar = 1
End If

End Sub

Sub chkPassiveHelp_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

'show topical help on info line
PassiveHelp "Hide or display this type of passive help message on the status bar."

End Sub

Sub chkStatusBar_Click ()

'if no status bar selected, disable passive help and clock
If chkStatusBar = 0 Then

chkPassiveHelp = 0
End If
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End

Sub

Sub

End

chkStatusBar_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

'show topical help on info line
PassiveHelp "Hide or display the status bar at the bottom of the screen."

Sub

Sub

chkTransferLog_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

'show topical help on info line

PassiveHelp "Enable or disable logging of translation details. When disabled, translation 1is moderately
faster."
End Sub
A\l
Sub cmdCancel_Click ()
'close customize dialog
Hide
End Sub
Sub cmdCancel_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

End

'show topical help on info line
PassiveHelp "Discard any changes made to the system configuration settings and return to the main interface."

Sub

Sub

End

cmdHelp_Click ()

'bring up help

frmHelp.Tag = HELP3_FILENAME
frmHelp.Show 1

Sub
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Sub cmdHelp_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

'show topical help on info line
PassiveHelp "Display help on setting system configurations."

End Sub

Sub cmdOK_Click ()

On Error GoTo ErrorOnConfigWrite

'update changes:
'status bar
frmMain.pnlStatusBar.Visible = (chkStatusBar = 1)

'passive help
PassiveHelp ""
gShowHelp = (chkPassiveHelp = 1)

'transfer details log
gTransferDetails = (chkTransferLog = 1)

'have list box to select transliterate filter
gTransliterationFilter = lstTransliterationFilter.Text

'operation mode
If optOperationMode(0) Then
gOperationMode = ABSTRACT_MODE

frmMain.menuSaveConvertedAbstract.Caption = "Converted &Abstract"
frmMain.menuPrintConvertedAbstract.Caption = "Converted &Abstract"
Else
gOperationMode = EMAIL_MODE
frmMain.menuSaveConvertedAbstract.Caption = "g¢E-Mail Message"
frmMain.menuPrintConvertedAbstract.Caption = "&E-Mail Message"
End If

'post-editor configurations
gPostEditorAPIName = txtApplicationTitle
gPostEditorFilename = txtApplicationFilename
gPostEditorPasteSequence = txtPasteSequence

'save changes
MousePointerWait
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Open CONFIG_FILENAME For Output As 1
Print #1, (chkStatusBar = 1)

Print #1, gShowHelp

Print #1, gTransferDetails

Write #1, gTransliterationFilter
Write #1, gPostEditorAPIName

Write #1, gPostEditorFilename

Write #1, gPostEditorPasteSequence
Close 1

MousePointerContinue

'close customize dialog
Hide

Exit Sub

ErrorOnConfigWrite:

MousePointerContinue
Beep

MsgBoxAnswer = MsgBox("Unable to write configuration settings:" & Chr(13) & Error(Err), MB_ICONSTOP +
MB_RETRYCANCEL, "File Error")
'if user wants to try again, attempt to re-execute operation...
If MsgBoxAnswer = ID RETRY Then
Resume
'...otherwise abort operation

Else
cmdOK . Enabled = False
Exit Sub
End If
End Sub

Sub cmdOK_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

'show topical help on info line
PassiveHelp "Accept these system configuration settings and return to the main interface."

End Sub

Sub Form_ Activate ()
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Dim i As Integer

'get current filter list

lstTransliterationFilter.Clear

For i = 0 To frmFilter.lstFilters(0).ListCount - 1
lstTransliterationFilter.AddItem frmFilter.lstFilters(0).List (i)

Next i

'initialize form components
cmdOK . Enabled = True

'status bar
chkStatusBar = Abs(frmMain.pnlStatusBar.Visible)

'transfer log
chkTransferLog

Abs(gTransferDetails)

'passive help
PassiveHelp ""
chkPassiveHelp

Abs (gShowHelp)

'search list box for transliterate filter
lstTransliterationFilter.ListIndex = -1
For i = 0 To lstTransliterationFilter.ListCount - 1
If lstTransliterationFilter.List(i) = gTransliterationFilter Then
lstTransliterationFilter.ListIndex = i
Exit For
End If
Next i

'deal with missing filter

If lstTransliterationFilter.ListIndex = -1 Then
Beep
MsgBox ("Unable to find transliteration filter '" & gTransliterationFilter & "'."), MB_ICONSTOP, ("Missing
Filter")
End If

'operation mode
If gOperationMode = ABSTRACT_MODE Then

optOperationMode(0) = True
Else

optOperationMode(l) = True
End If

'post-editor configurations
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End

txtApplicationTitle = gPostEditorAPIName

txtApplicationFilename = gPostEditorFilename
txtPasteSequence = gPostEditorPasteSequence
Sub

Sub

optOperationMode_MouseMove (Index As Integer, Button As Integer, Shift As Integer, X As Single,

'show topical help on info line
If Index = 0 Then
PassiveHelp "Set up the system primarily for translating abstracts."
Else
PassiveHelp "Set up the system primarily for transliterating e-mail messages."
End If

Y As Single)

End Sub

A\l

Sub pnlFilter_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)
PassiveHelp ""

End Sub

v

Sub pnlFilterShadow_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

'show topical help on info line
PassiveHelp "Select the filter for transliterating Cyrillic to Latin characters."

End Sub

Sub pnlInterface_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)
PassiveHelp ""

End Sub

!

Sub pnlOperationMode_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

PassiveHelp ""
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End Sub

Sub pnlPostEditor_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)
PassiveHelp ""

End Sub

Sub pnlRoot_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)
PassiveHelp ""

End Sub

Sub txtApplicationFilename_KeyPress (KeyAscii As Integer)

'convert double-quotes to single-quotes
If KeyAscii = 34 Then

KeyAscii = Asc("'")
End If

'carriage return move to next field
If KeyAscii = 13 Then

KeyAscii = 0

txtPasteSequence. SetFocus
End If

End Sub

Sub txtApplicationFilename_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

'show topical help on info line
PassiveHelp "Enter the path and executable filename (.exe) of the post-editor software."

End Sub

Sub txtApplicationTitle_KeyPress (KeyAscii As Integer)

'convert double-quotes to single-—-quotes
If KeyAscii = 34 Then
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KeyAscii = Asc("'")
End If

'carriage return move to next field
If KeyAscii = 13 Then
KeyAscii = 0
txtApplicationFilename.SetFocus
End If

End Sub

Sub txtApplicationTitle_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

'show topical help on info line
PassiveHelp "Enter the name of the post-editor software (i.e. Microsoft Word 6.0, Word Perfect 5.0, etc.)."

End Sub

Sub txtPasteSequence_KeyPress (KeyAscii As Integer)

'convert double-quotes to single-quotes
If KeyAscii = 34 Then

KeyAscii = Asc("'")
End If

'carriage return move to ok button
If KeyAscii = 13 Then

KeyAscii = 0

cmdOK . SetFocus
End If

End Sub

Sub txtPasteSequence_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

'show topical help on info line
PassiveHelp "Enter the sequence of hotkeys used to paste from the clipboard into the post-editor document."

End Sub

'(frmCleanupExpressionEditor): simple entry dialog for cleanup filter editor
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Option Explicit

Sub cmdCancel_Click ()
'return to cleanup editor with abort code
Tag = "[CANCEL]"
Hide

End Sub

Sub cmdCancel_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

'show topical help on info line
PassiveHelp "Discard the current malformed expression and its correction."

End Sub

Sub cmdOK_Click ()
'return to cleanup editor with ok code
Tag _ "[OK]"
Hide

End Sub

Sub cmdOK_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

'show topical help on info line
PassiveHelp "Accept the current malformed expression and its correction."

End Sub

Sub Form_ Activate ()

'set initial focus to first entry field
txtMalformedExpression.SelStart = 0
txtMalformedExpression.SellLength = Len(txtMalformedExpression)
txtMalformedExpression.SetFocus
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End Sub

Sub txtCorrectedExpression_Change ()

'ok command availability dependent on completing both entries
cmdOK . Enabled = ((txtMalformedExpression <> "") And (txtCorrectedExpression <> ""))

End Sub

Sub txtCorrectedExpression_KeyPress (KeyAscii As Integer)

'convert double-quotes to single-quotes
If KeyAscii = 34 Then

KeyAscii = Asc("'")
End If

'process carriage return
If KeyAscii = 13 Then
KeyAscii = 0
'if ok button available, set focus to it
If cmdOK.Enabled Then
cmdOK. SetFocus
..otherwise go to first incomplete field
ElseIf txtMalformedExpression = "" Then
txtMalformedExpression.SetFocus
Else
txtCorrectedExpression.SetFocus
End If
End If

v

End Sub

Sub txtMalformedExpression_Change ()

'ok command availability dependent on completing both entries
cmdOK . Enabled = ((txtMalformedExpression <> "") And (txtCorrectedExpression <> ""))

End Sub

Sub txtMalformedExpression_KeyPress (KeyAscii As Integer)
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'convert double-quotes to single—-quotes
If KeyAscii = 34 Then

KeyAscii = Asc("'")
End If

'carriage return moves to next field
If KeyAscii = 13 Then
KeyAscii = 0
txtCorrectedExpression.SetFocus
End If

End Sub

v

'"(frmFilter): import filter editor, used to create, modify, and delete Cyrillic conversion filters

Option Explicit

v

Sub cmdAutoMap_Click ()

'display info box about unsupported feature. This code should never be called, though, since
'the 'Auto-Map' command button is permanently disabled.

Beep
PassiveHelp ""
MsgBox ("The Auto-Map feature 1is not supported in Version " & VERSION_NUMBER & " of this program."),

MB_ICONINFORMATION, (PROGRAM_TITLE & " v" & VERSION_NUMBER)

End Sub

Sub cmdAutoMap_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

'show topical help on info line
PassiveHelp "_Filter_Setup_ AUTOMAP"

End Sub

Sub cmdCancel Click ()

'reload available filters to negate any changes made
LoadFilters
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'convert entries to active filter mapping
ConvertFilterMap

'close Filter form without saving changes the current filter
frmFilter.Hide

End Sub

Sub cmdCancel_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

'show topical help on info line
PassiveHelp "Return to the main interface without saving any changes made here."

End Sub

Sub cmdDelete_Click ()

Dim i As Integer

'don't allow built-in filters to be deleted

If (lstFilters(FILTER_NAME) .List(lstFilters(FILTER_NAME) .ListIndex) = "Native Format")
(lstFilters(FILTER_NAME) .List(1lstFilters(FILTER_NAME) .ListIndex) = "Transliterate")
(lstFilters(FILTER_NAME) .List(1lstFilters(FILTER_NAME) .ListIndex) = "KOI-7")
(lstFilters(FILTER_NAME) .List(lstFilters(FILTER_NAME) .ListIndex) = "Phonetic Unique") Then

Beep
MsgBox ("This is a built-in filter and cannot be deleted."), MB_ICONSTOP, ("Illegal Operation")
Exit Sub

End If

'confirm filter delete

Beep

PassiveHelp "'Yes' will delete this filter from the list of available filters; 'No' will keep it."

MsgboxAnswer = MsgBox ("Are you sure you want to delete filter
lstFilters(FILTER_NAME) .List(lstFilters(FILTER_NAME) .ListIndex) & nrem, MB_TICONQUESTION + MB_YESNO,
Delete")

PassiveHelp ""

'if confirmed. ..

If MsgboxAnswer = ID_YES Then
'remove current filter from both lists
lstFilters(FILTER_NAME) .Removeltem (lstFilters(FILTER_NAME).ListIndex)
1lstFilters(FILTER_MAP) .Removeltem (lstFilters(FILTER_MAP).ListIndex)
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'disable delete button
cmdDelete.Enabled = False

'blank filter mappings because no active filter selected
For 1 = 0 To NUM_MAPPINGS
txtLatin(i) = ""
Next 1
End If

End Sub

Sub cmdDelete_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

'show topical help on info line
PassiveHelp "Remove filter '" & lstFilters(FILTER_NAME).Text & "' from the list of available filters."

End Sub

Sub cmdHelp_Click ()
'bring up help
frmHelp.Tag = HELP4_FILENAME
frmHelp.Show 1

End Sub

Sub cmdHelp_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

'show topical help on info line
PassiveHelp "Display help on Import Filter Editor."

End Sub

Sub cmdOK_Click ()

'don't allow OK if no filter selected

If 1lstFilters(FILTER_NAME).Text = "" Then
Beep
PassiveHelp "A default filter must be selected from the list of available filters."
MsgBox ("No default filter is selected."), MB_ICONSTOP, ("Setup Error")
PassiveHelp ""
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Exit Sub
End If

'error check entries

If MappingError() Then
Exit Sub

End If

'pack currently active filter so it's saved as current name
frmFilterSave.txtFilterName = lstFilters(FILTER _NAME) .Text
PackCurrentFilter (True)

'save filters to filter file
SaveFilters

'convert entries to active filter mapping
ConvertFilterMap

'close Filter form
frmFilter.Hide

End Sub

Sub cmdOK_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

'show topical help on info line
PassiveHelp "Save any changes made here and return to the main interface."

End Sub

Sub cmdSaveAs_Click ()

'error check entries

If MappingError() Then
Exit Sub

End If

'call up filter name entry form. Note: in order to rename a filter, it must be saved under a
'new name and old filter must be deleted
frmFilterSave.Show 1

'if OK selected, pack current filter with its name
If frmFilterSave.Tag = "[OK]" Then
PackCurrentFilter (True)
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End If

End Sub

Sub cmdSaveAs_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

'show topical help on info line
PassiveHelp "Save the currently displayed filter values with a new name."

End Sub

Sub Form_ Activate ()

'set form colors according to user preferences
pnlRoot.BackColor = BACKGROUND_COLOR
pnlMain.BackColor = BACKGROUND_COLOR
pnlPanel(0) .BackColor = BACKGROUND_COLOR
pnlPanel(1l).BackColor = BACKGROUND_COLOR

'adjust 3d list box to current system configurations
pnlFilterName.Height = lstFilters(FILTER_NAME) .Height + 50
pnlFilterName.Width = lstFilters(FILTER_NAME) .Width + 50

'open default folder
pnlFolderTab_Click (Val(Tag))

'if opening filter form from main, set focus to filter list box, not first mapping field

If Tag = "00" Then
Tag — "O"
lstFilters(FILTER_NAME) .SetFocus
End If

MousePointerContinue

End Sub

Sub Form_Deactivate ()

PassiveHelp

End Sub
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Sub Form_KeyDown (KeyCode As Integer, Shift As Integer)

'alt keys intercepted to open folders or set focus to default filter
If Shift = 4 Then
'alt-a opens 'Alphabet' folder
If KeyCode = 65 Then
pnlFolderTab Click (0)
'alt-m opens 'Miscellaneous' folder
ElseIf KeyCode = 77 Then
pnlFolderTab Click (1)
'alt-f sets focus to default filter
ElseIf KeyCode = 70 Then
lstFilters(FILTER_NAME) .SetFocus
End If
KeyCode = 0
End If

End Sub

Sub Form_ Load ()

Dim i As Integer
Dim YOffset As Integer

DoEvents

'hide background on each object. Backgrounds are shown for alignment purposes at design time
For 1 = 0 To NUM_MAPPINGS
1blCyrillic(i).BackStyle = STYLE_TRANSPARENT
txtLatin(i) .BackColor = WHITE
Next i
DoEvents

'align text boxes and labels

YOffset = 50

For i = 0 To 10
txtLatin(i).Top = YOffset
1blCyrillic(i).Top = YOffset - 60
txtLatin(i + 11).Top = YOffset
1blCyrillic(i + 11).Top = YOffset - 60
txtLatin(i + 22).Top = YOffset
1blCyrillic(i + 22).Top = YOffset - 60
txtLatin(i + 33).Top = YOffset

327



1blCyrillic(i + 33).Top =

txtLatin(i + 44).Top = YOffset

1blCyrillic(i + 44).Top =

txtLatin(i + 55).Top = YOffset

1blCyrillic(i + 55).Top =

txtLatin(i + 66).Top = YOffset

1blCyrillic(i + 66).Top =

txtLatin(i + 77).Top = YOffset

1blCyrillic(i + 77).Top =

txtLatin(i + 88).Top = YOffset

1blCyrillic(i + 88).Top =
YOffset = YOffset + 260
Next 1
DoEvents

'get available filters and set default

LoadFilters
ConvertFilterMap

End Sub

10

10

10

10

10

10

'load available filters from single filter file

v

Sub LoadFilters ()

Dim FilterLine As String
Dim DefaultFilter As Integer

On Error GoTo LoadFiltersError
'clear filter lists
1stFilters(FILTER_NAME) .Clear

lstFilters(FILTER_MAP) .Clear

'open filter file
MousePointerWait

Open FILTER_FILENAME For Input As 1

'get pointer to default filter
If Not EOF(1l) Then

Input #1, DefaultFilter
'flag filter file format error
Else

DefaultFilter = -1
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End If

'read filter entries from file

Do Until EOF(1)
Line Input #1, FilterLine
'strip leading quote and trailing quotes
FilterLine = Mid(FilterLine, 2)

FilterLine = Left(FilterLine, Len(FilterLine) - 1)
'extract filter name from entry and add to filter name list
lstFilters(FILTER_NAME) .AddItem Trim(Left(FilterLine, InStr(FilterLine, ":") - 1))

'store filter map in map list
lstFilters(FILTER_MAP) .AddItem FilterLine
Loop

'set default filter (or none if no filters available)
lstFilters(FILTER_NAME) .ListIndex = DefaultFilter

Close 1
MousePointerContinue

Exit Sub

LoadFiltersError:
Close 1

MousePointerContinue

Beep

'prompt user to deal with error

PassiveHelp "An error has occurred while getting the available filters. 'Retry' will attempt to get them
again."

MsgboxAnswer = MsgBox("Unable to load the import filters '" & UCase(FILTER_FILENAME) & "':" & Chr(l3) =«
Error(Err), MB_ICONEXCLAMATION + MB_RETRYCANCEL, "File Error")

PassiveHelp ""

If MsgboxAnswer = ID _RETRY Then

Resume

End If

'inform that 'Open' function no longer available, then disable it

PassiveHelp ""

MsgBox ("Without any filters, it will not be possible to load abstracts. However, most other functions will
still be available."), MB_ICONINFORMATION, ("Fatal Error")

frmMain.menuOpenAbstract.Enabled = False
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Exit Sub

End Sub

Sub lstFilters_Click (Index As Integer)

'make sure both lists always syncronized
If Index = FILTER_NAME Then
'record currently open filter
lstFilters(FILTER_MAP).ListIndex = lstFilters(FILTER_NAME) .ListIndex
'display filter entries
UnpackCurrentFilter
End If

'enable delete button when filter selected
cmdDelete.Enabled = True

End Sub

'error-check character set mappings entered. Filter cannot be saved with errors
A\l

Function MappingError () As Integer

Dim ColonAt As Integer
Dim LPram As String
Dim RPram As String
Dim i As Integer

MappingError = True

'error check entry fields
For 1 = 0 To NUM_MAPPINGS
'check for omissions
If txtLatin(i) = "" Then
Beep
'open misc folder if focus on one of its text fields
If 1 > 65 Then
pnlFolderTab Click (1)
End If
txtLatin(i) .SetFocus
PassiveHelp "All mapping entries must have a value."
MsgBox ("Entries cannot be left blank. Enter a zero if this mapping is to be
("Missing Input")
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PassiveHelp ""
Exit Function
End If

'since it's a likely error to try to map the digit 0 to the character zero, verify that
'the user understands what this means. The digit 0 is interpreted as ASCII 0. This holds
'true for all digits 0-9, but only 0 is checked: 1if they misunderstood 0, then they surely
'misunderstood them all
If i = 67 And Val(txtLatin(67)) < 10 Then

Beep

PassiveHelp ""

MsgboxAnswer = MsgBox("Mappings entered as numbers are interpreted as ASCII codes. Normally the digits
0-9 have mappings of 48-57. Are you sure that your mappings for the digits 0-9 are correct?", MB_ICONQUESTION +
MB_YESNO, "Query")
'if user answers no, set focus to field in question
If MsgboxAnswer = ID_NO Then
pnlFolderTab Click (1)
txtLatin(67).SetFocus
Exit Function
End If
End If

'auto-convert lone $ to ASCII value so no confusion with hex indicator
If txtLatin(i) = "$" Then

txtLatin(i) = "38"
End If

'auto-convert lone : to ASCII value so no confusion with two-byte separator
If txtLatin(i) = ":" Then

txtLatin(i) = "58"
End If

'check for codes larger than 255
ColonAt = InStr(txtLatin(i), ":™M)
If ColonAt = 0 Then

'check invalid range

If IsNumeric(txtLatin(i)) Or Left(txtLatin(i), 1) = "S$" Then
If HexToDecimal("" & txtLatin(i)) > MAX_ ASCII Then
Beep

'open misc folder if focus on one of its text fields
If 1 > 65 Then
pnlFolderTab_Click (1)
End If
'highlight invalid entry
txtLatin(i).SelStart = 0
txtLatin(i).Sellength = Len(txtLatin(i))
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PassiveHelp

MsgBox ("Simple entries have a wvalid range of 0 to 255 ($00 to S$FF)."), MB_ICONSTOP, ("Invalid
Input")

txtLatin(i).SetFocus

Exit Function

End If
End If
'check for valid compound entries

Else

'missing first parameter; missing last parameter; invalid first; invalid last

LPram = Left(txtLatin(i), ColonAt - 1)

RPram = Mid(txtLatin(i), ColonAt + 1)

If ColonAt = 1 Or ColonAt = Len(txtLatin(i)) Or HexToDecimal (LPram) > MAX ASCII Or HexToDecimal (RPram) >

MAX_ASCII Then
Beep
'open misc folder if focus on one of its text fields
If i > 65 Then
pnlFolderTab_Click (1)
End If
'highlight invalid entry
txtLatin(i).SelStart = 0
txtLatin(i).Sellength = Len(txtLatin(i))
PassiveHelp "For example: 0,65 or $00:3$41"
MsgBox ("Compound entries are entered as: VALUE:VALUE" & Chr(13) & "where VALUE has a valid range of
0 to 255 ($00 to $FF)."), MB_ICONSTOP, ("Invalid Input")

PassiveHelp ""
txtLatin(i).SetFocus
Exit Function

End If

End If
Next i

'if flow reaches this, then no error was located
MappingError = False

End Function

'take character set mappings in edit fields and condense them down to string form. Tack this
'string to filter name in list box. This eliminates external data structures and their management

Sub PackCurrentFilter (MakeDefault As Integer)

Dim Map As String
Dim i As Integer
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If frmFilterSave.txtFilterName = "" Then
frmFilterSave.txtFilterName = lstFilters(FILTER NAME) .List(lstFilters(FILTER NAME) .ListIndex)
End If

'if filter already in lists, remove it (serves to update existing filter)
For i = 0 To lstFilters(FILTER_NAME) .ListCount - 1
If 1lstFilters(FILTER_NAME) .List(i) = frmFilterSave.txtFilterName Then
lstFilters(FILTER_NAME) .Removeltem i
lstFilters(FILTER_MAP) .Removeltem i
Exit For
End If
Next 1

'add filter name to list
lstFilters(FILTER_NAME) .AddItem frmFilterSave.txtFilterName

'create packed mapping
For 1 = 0 To NUM_MAPPINGS

Map = Map & txtLatin(i) & gPackDelimiter
Next i

'add filter mapping to list. Prepend filter name so both lists sorted in same order
1stFilters(FILTER_MAP) .AddItem frmFilterSave.txtFilterName & Space(32 - Len(frmFilterSave.txtFilterName)) & ":"
& Map

'make Jjust added filter active filter, if desired
If MakeDefault Then
For i = 0 To lstFilters(FILTER_NAME) .ListCount - 1

If 1lstFilters(FILTER_NAME).List(i) = frmFilterSave.txtFilterName Then
lstFilters(FILTER_NAME) .ListIndex = 1
Exit For
End If
Next i
End If
End Sub

Sub pctExtendedCharacters_Click (Index As Integer)

'inform of unsupported feature

Beep
PassiveHelp "Available in " & PROGRAM _TITLE & " Version 2.0..."
MsgBox ("These character mappings are reserved for future expansion and are not supported in this version."),

MB_ICONINFORMATION, ("Unsupported Feature")
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PassiveHelp

End Sub

v

Sub pctExtendedCharacters_MouseMove (Index As Integer, Button As Integer, Shift As Integer, X As Single, Y As
Single)

'show topical help on info line
PassiveHelp "These character mappings are reserved for future expansion and are not supported in this version."

End Sub

Sub pnlFilterName_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

'show topical help on info line
PassiveHelp "Select from the available filters."

End Sub

Sub pnlFolderTab_Click (Index As Integer)

'obscure bottom of tab to simulate actively open folder
pctTabOverlay.Left = pnlFolderTab(Index).Left - pnlMain.Left + 20

'display contents of selected folder
pnlPanel (Index) .ZOrder O

'record folder opened
If Tag <> "00" Then

Tag = "" & Index
End If

'set focus to first entry field
If Index Then
txtLatin(66).SetFocus
Else
txtLatin(0).SetFocus
End If

End Sub
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Sub pnlFolderTab_MouseMove (Index As Integer, Button As Integer, Shift As Integer, X As Single, Y As Single)

'show topical help for each tab on info line
If Index = 0 Then

PassiveHelp "Display filter mappings for alphabetic characters."
Else

PassiveHelp "Display filter mappings for miscellaneous characters."
End If

End Sub

Sub pnlMain_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

'show topical help on info line
PassiveHelp ""

End Sub

Sub pnlPanel_MouseMove (Index As Integer, Button As Integer, Shift As Integer, X As Single, Y As Single)
PassiveHelp ""

End Sub

Sub pnlRoot_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)
PassiveHelp ""

End Sub

'take all packed filter mappings and write to filter file

Sub SaveFilters ()

Dim NumFilters As Integer
Dim i As Integer

On Error GoTo SaveFiltersError

'determine how many filters to save
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NumFilters = lstFilters(FILTER_MAP).ListCount - 1

'open file to write filters
MousePointerWait
Open FILTER_FILENAME For Output As 1

'record which is default filter (ie. current)
Print #1, lstFilters(FILTER_NAME).ListIndex

'if any filters to save, then do it; otherwise file is made empty
If NumFilters >= 0 Then

For i = 0 To NumFilters
Write #1, lstFilters(FILTER_MAP).List (i)
Next i
End If
Close 1

MousePointerContinue

Exit Sub

SaveFiltersError:

Close 1
MousePointerContinue

Beep

'prompt user to deal with error

PassiveHelp "An error has occurred while saving the available filters. 'Retry' will attempt to save them
again."

MsgboxAnswer = MsgBox("Unable to save the 1list of available of filters:" & Chr(13) & Error(Err),
MB_ICONEXCLAMATION + MB_RETRYCANCEL, "File Error")

PassiveHelp ""

If MsgboxAnswer = ID _RETRY Then

Resume

End If

Exit Sub
End Sub

Sub txtLatin_Click (Index As Integer)
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'don't allow read-only filters to be modified

If (lstFilters(FILTER_NAME) .List(lstFilters(FILTER_NAME) .ListIndex) = "Transliterate") Or
(lstFilters(FILTER_NAME) .List(lstFilters(FILTER_NAME) .ListIndex) = "KOI-7") Or
(lstFilters(FILTER_NAME) .List(lstFilters(FILTER_NAME) .ListIndex) = "Native Format") Or
(lstFilters(FILTER_NAME) .List(lstFilters(FILTER_NAME) .ListIndex) = "Phonetic Unique") Then

Beep

MsgBox ("This is a built-in filter and cannot be modified. To make changes to it, save it as a new name,
then modify that filter."), MB_ICONSTOP, ("Illegal Operation")

cmdSaveAs.SetFocus

Exit Sub

End If
End Sub

Sub txtLatin_KeyDown (Index As Integer, KeyCode As Integer, Shift As Integer)

'control key in combination with cursor keys selects next cell
If Shift = 2 Then
'cursor down moves down one cell
If KeyCode = 40 Then
Index = Index + 1
'wrap around on 'Alphabet' folder
If Index = 66 Then
Index = 0
'wrap around on 'Miscellaneous' folder
ElseIf Index > NUM_MAPPINGS Then
Index = 66
End If
'go to new cell
txtLatin(Index) .SetFocus
KeyCode = 0
ElseIf KeyCode = 38 Then
'cursor up moves up one cell
Index = Index - 1
'wrap around on 'Miscellaneous' folder
If Index = 65 Then
Index = NUM_MAPPINGS
'wrap around on 'Alphabet' folder
ElseIf Index < 0 Then
Index = 65
End If
'go to new cell
txtLatin(Index) .SetFocus
KeyCode = 0
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'cursor left moves left of column
ElseIf KeyCode = 37 Then
'wrap around 'Miscellaneous' folder
If Index > 65 Then
Index = Index - 11
'wrap to third column
If Index < 66 Then
Index = Index + 33
End If
Else
Index = Index - 11
'wrap around on 'Alphabet' folder
If Index < 0 Then
Index = Index + 66
End If
End If
'go to new cell
txtLatin(Index) .SetFocus
KeyCode = 0
'cursor right moves right of column
ElseIf KeyCode = 39 Then
'wrap around 'Miscellaneous' folder
If Index > 65 Then
Index = Index + 11
'wrap to first column
If Index > NUM_MAPPINGS Then
Index = Index - 33
End If
Else
Index = Index + 11
'wrap around on 'Alphabet' folder
If Index > 65 Then
Index = Index - 66
End If
End If
'go to new cell
txtLatin(Index) .SetFocus
KeyCode = 0
End If
End If

End Sub

Sub txtLatin_KeyPress (Index As Integer, KeyAscii As Integer)
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Dim i As Integer

'carriage return moves to next field
If KeyAscii = 13 Then
KeyAscii = 0
'if not at end of alphabet folder list, go to next field...
If Index < 65 Then
Index = Index + 1
'...otherwise
Else
'if in misc folder...
If Index >= 66 Then
'if not at end of misc folder, go to next field...
If Index < NUM_MAPPINGS Then
Index = Index + 1
'...otherwise wrap to start of misc folder

Else
Index = 66

End If
'...otherwise wrap to start of alphabet folder
Else

Index = 0
End If

End If

'set focus to new field
txtLatin(Index) .SetFocus
Exit Sub

End If

'allow backspace to be processed normally
If KeyAscii = 8 Then

Exit Sub
End If

'field cannot start with colon
If KeyAscii = Asc(":") And Len(txtLatin(Index)) = 0 Then
Beep
KeyAscii = 0
PassiveHelp "The colon 1is used to separate numeric values in two-byte mappings; for example: 0:65 or
$00:s41."
MsgBox ("This field cannot begin with a colon. If you are attempting to enter the colon as a mapping
character, enter 58 instead (i.e. its ASCII code)"), MB_ICONSTOP, ("Invalid Input")
PassiveHelp ""
Exit Sub
End If
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'if colon present, mask any more colons

If InStr(txtLatin(Index), ":") And KeyAscii = Asc(":") Then

Beep
KeyAscii = 0
PassiveHelp ""
MsgBox ("Only one colon is allowed in this field."),
Exit Sub
End If

End Sub

MB_ICONSTOP,

("Invalid Input")

Sub txtLatin_LostFocus (Index As Integer)

'if single space entered,

If txtLatin(Index) = " " Then
Beep
PassiveHelp ""
MsgBox ("The space character cannot be entered
MB_ICONINFORMATION, ("Automatic Conversion")
txtLatin(Index) = "32"
End If
'remove leading/trailing spaces
txtLatin(Index) = Trim(txtLatin(Index))
End Sub

directly.

Its

ASCII

code

will

be

substituted."”),

Sub txtLatin_MouseMove (Index As Integer, Button As Integer,

'show topical help on info line

Shift As Integer, X As Single,

Y As Single)

PassiveHelp "Input the letters(s) from the abstract which will be interpreted as the Russian letters shown."

End Sub

v

'"(frmHelp): displays topical help from given file

Option Explicit

Sub cmdClose_ Click ()
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frmHelp.Hide

End Sub

Sub Form_ Activate ()

Dim HelpFunction As String
Dim Description As String

Dim HowTo As String
Dim Commands As String
Dim FileLine As String

On Error GoTo LoadHelpError
'open help file passed in form tag field
Open Tag For Input As 10

'get field info

Line Input #10, HelpFunction

Line Input #10, Description

'get to 'how to' field

Do
Line Input #10, FileLine
Loop Until (FileLine = "™") Or EOF(10)
'extract lines
Do

Line Input #10, FileLine
If FileLine <> "~" Then
HowTo = HowTo & FileLine & Chr(13) & Chr(10)
Else
Exit Do
End If
Loop Until EOF(10)

'extract 'commands' lines
Do

Line Input #10, FileLine

Commands = Commands & FilelLine & Chr(13) & Chr(10)
Loop Until EOF(10)

Close 10

'display info in fields

341



pnlFunction.Caption = HelpFunction
pnlDescription.Caption = Description
txtHowDoI.Text = HowTo
txtHowDoI.SelStart = 0
txtCommands.Text = Commands
txtCommands.SelStart = 0

Exit Sub

LoadHelpError:

'prompt user to deal with load fail

Beep

MousePointerContinue

MsgBox ("Unable to load help file '" & UCase(Tag) &

("File Error")

End

Hide
Exit Sub

Sub

& Chr(13)

& Error(Err)

&

.H)’

MB_ICONEXCLAMATION,

Sub

End

txtCommands_KeyPress (KeyAscii As Integer)

'prevent editing of help info
KeyAscii = 0

Sub

Sub

End

txtCommands_MouseUp (Button As Integer, Shift As Integer, X As Single, Y As Single)

'prevent editing of help info
txtCommands.Sellength = 0

Sub

Sub

End

txtHowDoI_KeyPress (KeyAscii As Integer)

'prevent editing of help info
KeyAscii = 0

Sub
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Sub txtHowDoI_MouseUp (Button As Integer, Shift As Integer, X As Single, Y As Single)

'prevent editing of help info
txtHowDoI.SellLength = 0

End Sub

'(frmLookup): symbolic constant lookup dialog, takes Russian word and shows symbolic constant(s) generated from
known word info

Option Explicit

Sub cmdHelp_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)
PassiveHelp "Display help on how to look up a word or phrase."

End Sub

Sub cmdOK_Click ()
'return to main window
PassiveHelp ""
Hide

End Sub

Sub cmdOK_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)
PassiveHelp "Close this dialog and returns to the main interface."

End Sub

Sub Form_Activate ()

'make sure entry field is empty and gets default focus
txtSearchString.Height = 252

txtSearchString = ""

txtSearchString.SetFocus
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End Sub

Sub lstResults DblClick ()

'insert symbolic constant into russian expression
frmTransferRuleEntry.txtRussian = frmTransferRuleEntry.txtRussian & Trim(lstResults)

End Sub

Sub lstResults_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)
PassiveHelp "Lists the symbolic constants extracted from the search word or phrase."

End Sub

Sub pnlRoot_DragDrop (Source As Control, X As Single, Y As Single)

PassiveHelp

End Sub

Sub txtSearchString_Change ()

'clear current list when new search word entered
lstResults.Clear

End Sub

Sub txtSearchString KeyPress (KeyAscii As Integer)

Dim Details As TransferType
Dim Hits As Integer
Dim i, Jj As Integer

'carriage return initiates search
If KeyAscii = 13 Then

KeyAscii = 0

'verify something entered

If txtSearchString = "" Then
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Beep

MsgBox ("You must enter a word or phrase to look up."), MB_ICONSTOP, ("Missing Entry")
Exit Sub

End If

'do lookup

LookupWord ("" & txtSearchString), Details, True

'if it fails, return message; otherwise...
If Details.NumMatches = 0 Then
Beep
MsgBox ("This word or the given inflection for it is not present in the lexicon."), MB_ICONEXCLAMATION,
("Lookup Failed")
'...load list box with returned symbolic constants
Else
lstResults.Clear
For 1 = 1 To Details.NumMatches
lstResults.AddItem Details.Match(i).LexiconEntry.Target & ":"
For j = 1 To Details.Match(i).SymbolicConstants.NumSymbolicConstants

lstResults.AddItem " " & Details.Match(i).SymbolicConstants.SymbolicConstant(3j)
Next j

lstResults.AddItem ""
Next i
End If

'highlight lookup word and set focus
txtSearchString.SelStart = 0

txtSearchString.Sellength = Len(txtSearchString)
txtSearchString.SetFocus
End If

End Sub

Sub txtSearchString_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

'show help in info line
PassiveHelp "Enter a word or phrase to look up. To switch keyboard layouts, press CTRL+SHIFT."

End Sub

v

'(frmLookupResults): lists results of lexicon lookup when more than one match found

Option Explicit
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Sub

cmdCancel Click ()

'return code indicating cancel selected

Tag = "[CANCEL]"
timerScroll.Enabled = False
Hide
End Sub
A\l
Sub cmdCancel_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

End

'show topical help on info line
PassiveHelp "Abort this lookup and return to the Lexicon Editor."

Sub

Sub

End

cmdHelp_Click ()

'bring up help

frmHelp.Tag = HELPS5_FILENAME
frmHelp.Show 1

Sub

Sub

End

cmdHelp_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

'show topical help on info line
PassiveHelp "Display topical help on multiple lexicon entry lookups."

Sub

Sub

End

cmdOK_Click ()

'return code indicating ok selected

Tag — "[OK]"
timerScroll.Enabled = False
Hide

Sub
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Sub cmdOK_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

'show topical help on info line
PassiveHelp "Accept the selected entry and display its information."

End Sub

Sub Form_ Activate ()

'set form components

lstResults(0) .Height = 2380
lstResults(1l).Height = 2380
timerScroll.Enabled = True

'initialize form return code
Tag — mwow

'set default to first list element
1stResults(0).ListIndex = 0
lstResults(0).SetFocus

End Sub

Sub lstResults_Click (Index As Integer)

'set focus to both lists simultaneously
lstResults(l - Index).ListIndex = lstResults(Index).ListIndex

End Sub

Sub lstResults_DblClick (Index As Integer)

'double-click selects current entry and clicks OK
cmdOK_Click

End Sub

Sub lstResults_MouseDown (Index As Integer, Button As Integer, Shift As Integer, X As Single, Y As Single)

'set focus to both lists simultaneously
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lstResults(l - Index).ListIndex = lstResults(Index).ListIndex

End Sub

Sub lstResults_MouseMove (Index As Integer, Button As Integer, Shift As Integer, X As Single, Y As Single)

'show topical help on info line
PassiveHelp "Select the lexicon entry you want to display."

End Sub

Sub pnlRoot_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)
PassiveHelp ""

End Sub

v

'deal with scrolling both lists simultaneously

Sub timerScroll Timer ()

Static PrevTopO As Integer
Static PrevTopl As Integer

'if first list changed, reposition second

If lstResults(0).TopIndex <> PrevTopO Then
PrevTopO = lstResults(0).TopIndex
lstResults(l).TopIndex = lstResults(0).TopIndex

'if second list changed, reposition first

ElseIf lstResults(l).TopIndex <> PrevTopl Then
PrevTopl = lstResults(l).TopIndex

lstResults(0).TopIndex = lstResults(l).TopIndex
End If

End Sub

'(frmMain): MDI parent form of entire program. Home to main interface, menus, and all child forms and dialogs

Option Explicit
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If so, prompt to save

'determine if any changes made to documents.

Function ConfirmClose ()

As Integer

'if changes made to source abstract, prompt to save

If gAbstractModified Then
Beep
MsgBoxAnswer = MsgBox("The converted abstract has been modified." & Chr(13) & Chr(13) & "Do you want to save
the changes?", MB_YESNOCANCEL + MB_ICONEXCLAMATION, "Confirm Close")
'if confirmed, initiate save procedure; otherwise...
If MsgBoxAnswer = ID_YES Then
menuSaveConvertedAbstract_Click
'...1f canceled, fail function
ElseIf MsgBoxAnswer = ID_CANCEL Then
ConfirmClose = False
Exit Function
End If
End If
'if changes made to transliteration, prompt to save
If gTransliterationModified Then
Beep
MsgBox ("The transliteration of this abstract has been modified." & Chr(13) & Chr(13) & "Do you
"Confirm Close")

MsgBoxAnswer =
want to save the changes?", MB_YESNOCANCEL + MB_ICONEXCLAMATION,

'if confirmed, initiate save procedure; otherwise...

If MsgBoxAnswer = ID_YES Then
menuSaveTransliteration_Click

'...1f canceled, fail function

ElseIf MsgBoxAnswer = ID_CANCEL Then

ConfirmClose = False
Exit Function

End If
End If
'if changes made to translation, prompt to save
If gTranslationModified Then
Beep
MsgBox ("The translation of this abstract has been modified." & Chr(13) & Chr(13) & "Do you
"Confirm Close")

MsgBoxAnswer =
want to save the changes?", MB_YESNOCANCEL + MB_ICONEXCLAMATION,

'if confirmed, initiate save procedure; otherwise...

If MsgBoxAnswer = ID_YES Then
menuSaveTranslation_Click

'...1f canceled, fail function
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ElseIf MsgBoxAnswer = ID_CANCEL Then
ConfirmClose = False
Exit Function
End If
End If

'go ahead with close or exit
ConfirmClose = True

End Function

v

Sub MDIForm_ Activate ()

Static OneShot As Integer
Dim i As Integer

'run this code only on startup AFTER screen displayed
If Not OneShot Then
OneShot = True

'display title form while initialization performed
DoEvents

MousePointerWait

frmStartup.Show

'small delay loop to allow startup form to be drawn
For i = 1 To 5000

DoEvents
Next i

'get configuration settings
LoadConfigSettings

'load default system filter
PassiveHelp "Loading and unpacking import filters..."
Load frmFilter

'set up Cyrillic lookup table for sorting
DefineSortOrder

'initialize fixed translation tables

PassiveHelp "Defining inflection and constant tables..."
DefineInflectionPatterns

DefineSymbolicConstantTable

350



'load bilingual lexicon
LoadLexicon

'load lexicon editor

MousePointerWait

PassiveHelp "Generating lexicon index. ..
DoEvents

Load frmLexiconEditor

"

'load cleanup filters
LoadCleanupFilters

'load transfer rules
LoadTransferRules

'get rid of title form
Unload frmStartup

'go
PassiveHelp ""
MousePointerContinue
menuFile.Enabled = True
menuEdit.Enabled = True
menuOptions.Enabled = True
menuWindow.Enabled = True
menuHelp.Enabled = True
End If

End Sub

\l

Sub MDIForm Load ()

End

'delimiter char to separate mapping entries in filter.

'Basic constant declarations don't allow functions (ie.

'printable character, so it is defined here
gPackDelimiter = Chr(7)
DoEvents

Sub

This should be a constant, but Visual

Chr) .

The delimiter must be a non-

Sub

MDIForm_Resize ()

'set form colors according to user preferences
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pnlStatusBar.BackColor = BACKGROUND_COLOR
pnlInfo.BackColor = BACKGROUND_COLOR

'place status bar at bottom of main window and scale to current screen dimensions
pnlStatus.Width = ScaleWidth * .25

pnlStatus.Left = ScaleWidth - pnlStatus.Width - 30

pnlInfo.Width = pnlStatus.Left - 60

pnlStatusBar.Top = 350

'preload certain forms to avoid update delays
Load frmAbout
DoEvents

'revert mouse pointer from hourglass back to arrow
MousePointerContinue

End Sub

Sub MDIForm_Unload (Cancel As Integer)

'intercept mouse click on close icon and route control to menu option Exit
menuExit Click

End Sub

Sub menuAbout Click ()

'display 'About' form modally
frmAbout.Show 1

End Sub

Sub menuArrangeIcons_Click ()

'arrange minimized child forms on MDIParent
frmMain.Arrange 3

End Sub

Sub menuCascade_ Click ()
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'cascade child forms on MDIParent
frmMain.Arrange 0

End Sub

Sub menuCleanupFilterEditor_Click ()

'bring up cleanup filter editor
frmCleanupFilterEditor.Show 1

End Sub

Sub menuCloseBbstract_Click ()

'prompt to save any unsaved changes
If ConfirmClose() Then
'make functions unavailable
menuCloseAbstract.Enabled = False
menuPrint.Enabled = False
menuSave.Enabled = False

'reset globals
ResetAbstract

'close forms

Unload frmTransliteration

Unload frmAbstract

Unload frmTranslation

Unload frmTranslationDetails
End If

End Sub

Sub menuContents_Click ()

Beep

MsgBox ("Sorry, the on-line help is not available in this version." & Chr(13) & "See the thesis text for further
information."), MB_ICONINFORMATION, ("No Help")
End Sub
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Sub menuCustomize Click ()

'bring up customize dialog
frmCustomize.Show 1

End Sub

Sub menuExit Click ()

'prompt to save any unsaved changes
If ConfirmClose() Then

'terminate

End
End If

End Sub

Sub menuImportFilterSetup_Click ()
MousePointerWait

'set 'Alphabet' folder to default. Double-zero indicates set focus on filter form to filter list
frmFilter.Tag = "00"

'call up filter editor
frmFilter.Show 1

End Sub

Sub menulexiconEditor_Click ()
'call up lexicon editor form
MousePointerWait
frmLexiconEditor.Show 1

End Sub

Sub menuOpenAbstract_Click ()

On Error GoTo ErrorOnOpen
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Dim InString As String
Dim LineBreak As String
Dim AbstractLen As Long

'confirm save changes before closing to open new abstract
menuCloseAbstract Click

'call up common dialog to open abstract file

CMDialog.Flags = CMFILEDIALOG_HIDEREADONLY Or CMFILEDIALOG_FILEMUSTEXIST Or CMFILEDIALOG_SHOWHELP 'Or
CMFILEDIALOG_NOVALIDATE

CMDialog.Filename = ""

'determine how to format abstract:
'translation mode expects .abs files and strips line breaks
If gOperationMode = ABSTRACT_MODE Then

LineBreak = " "

CMDialog.DialogTitle = "Open Abstract"

CMDialog.DefaultExt = "abs"

CMDialog.Filter = "Source Abstract (*.abs)|*.abs|Converted Abstract (*.cvt)|*.cvt|Text (*.txt)|*.txt|All

Files|*.*"
'email mode expects .txt and retains line breaks

Else
LineBreak = Chr(13)
CMDialog.DialogTitle = "Open E-Mail Message"
CMDialog.DefaultExt = "txt"
CMDialog.Filter = "E-mail Message (*.txt) | *.txt|Source Abstract (*.abs) | *.abs|Converted Abstract
(*.cvt) [*.cvt|Text (*.txt)|*.txt[All Files|*.*"
End If

CMDialog.Action = 1

'unload current abstract forms
Unload frmAbstract
Unload frmTransliteration

'attempt to access file; if this fails, error handler takes over
MousePointerWait

PassiveHelp "Opening '" & CMDialog.Filetitle & "'..."

Open (CMDialog.Filename) For Input As 1

PassiveHelp "Reading '" & CMDialog.Filetitle & "'..."
'check length of abstract

Abstractlen = FilelLen(CMDialog.Filename)

'if it's too big, abort

If AbstractLen > MAX ABSTRACT_CHARS Then
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Error 14
End If

'read abstract in original format
gRawAbstract = ""
Do Until EOF(1)
Line Input #1, InString
gRawAbstract = gRawAbstract & InString & LineBreak
Loop
Close 1
gRawAbstract = gRawAbstract & LineBreak

'assume conversion success until shown otherwise

frmConvert.Tag = "[OK]"

'apply default filter to convert abstract to internal format

ghAbstract = ConvertAbstract(StripWhitespace(gRawAbstract), True, "Applying the default filter to convert the
abstract...")

'verify that conversion did not detect any unmapped characters. Then check first few words in

'abstract against lexicon to determine if actual Russian words are generated by conversion.
If Not ConversionOK(gAbstract) Then

'if this fails, get input from user on which filter(s) to apply

frmConvert.Show 1
End If

'if conversion successful, bring up abstract

If frmConvert.Tag = "[OK]" Then
'set current document name
ghAbstractFilename = CMDialog.Filename
ghAbstractTitle = UCase(CMDialog.Filetitle)
ghAbstractDate = FileDateTime(gAbstractFilename)
Caption = PROGRAM_TITLE & " [" & gAbstractTitle & "1"

'display abstract in source abstract window
frmAbstract. txtAbstract = gAbstract
frmAbstract.Show

'enable Cascade, Tile, etc.
MDIChildControls (True)

'make functions available

menuCloseAbstract.Enabled = True
menuPrint.Enabled = True
menuSave.Enabled = True

Else
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'blank current document name
ghAbstractFilename = ""
ghAbstractTitle = ""

Caption = PROGRAM_TITLE

'make functions unavailable
menuCloseAbstract.Enabled = False
menuPrint.Enabled = False
menuSave.Enabled = False

'disable Cascade, Tile, etc.
MDIChildControls (False)
End If

MousePointerContinue

Exit Sub

ErrorOnOpen:

Close 1
MousePointerContinue
pnlStatus.FloodPercent = 0

'if 'Cancel' clicked, abort Open...
If Err = CMDIALOG_CANCEL_ERROR Then
Exit Sub

'...otherwise inform of error
Else
Beep
PassiveHelp
Select Case Err
'file is too big
Case 14 'out of string space

MsgBox ("This file 1is too big to be an abstract.”" & Chr(l3) & "It cannot be translated."),
MB_ICONSTOP, ("Invalid File™")
Exit Sub

'file not found

Case FILEACCESS_FILENOTFOUND:
MsgBox ("The requested abstract file '" & CMDialog.Filename & "' cannot be found." & Chr(13) & "Make

sure you have specified the correct path and filename."), MB_ICONEXCLAMATION, ("File Error")
'open common dialog again
menuOpenAbstract_Click
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Exit Sub
'path not found
Case FILEACCESS_PATHNOTFOUND:
MsgBox ("The requested directory cannot be found." & Chr(13) & "Make sure you have specified the
correct path."), MB_ICONEXCLAMATION, ("File Error")
'open common dialog again
menuOpenAbstract_Click
Exit Sub
'generic error message
Case Else:
MsgBoxAnswer = MsgBox("Upon trying to open the abstract file '" & CMDialog.Filename & "', a " &
LCase(Error) & " error occurred.", MB ICONEXCLAMATION + MB RETRYCANCEL, "File Error")
'if user wants to try again, attempt to re-execution operation...
If MsgBoxAnswer = ID_RETRY Then

Resume
'...otherwise abort operation
Else
'open common dialog again
Exit Sub
End If
End Select
End If
Exit Sub
End Sub

Sub menuPageSetup_Click ()
On Error GoTo ErrorOnSetup
'call up common dialog to set print up
CMDialog.Flags = CMPRINTDIALOG_PRINTSETUP
CMDialog.DialogTitle = "Print"
CMDialog.Action = 5

Exit Sub

ErrorOnSetup:

'if 'Cancel' clicked, abort setup...
If Err = CMDIALOG_CANCEL_ERROR Then
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Exit Sub
'...otherwise inform of error
Else
Beep
PassiveHelp
MsgBoxAnswer = MsgBox("Upon trying to set up the printer, a
MB_ICONEXCLAMATION + MB_RETRYCANCEL, "File Error")
'if user wants to try again, attempt to re-execution operation...
If MsgBoxAnswer = ID_RETRY Then
Resume
End If
End If

nwn

" & LCase(Error) & " error occurred.",

Exit Sub

End Sub

Sub menuPostEditTranslation_ Click ()
Dim Status As Long

On Error GoTo ShellError

'copy translation

frmTranslation.txtTranslation.SelStart = 0
frmTranslation.txtTranslation.Sellength = Len(frmTranslation.txtTranslation)
SendKeys ""C", True

frmTranslation.txtTranslation.SellLength = 0

'attempt to launch selected editor
MousePointerWait

Status = Shell(gPostEditorFilename, 3)
DoEvents

'paste translation into newly opened document
SendKeys gPostEditorPasteSequence, True
MousePointerContinue

Exit Sub

ShellError:
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'error handler

Beep

MousePointerContinue

MsgBox ("Unable to open " & gPostEditorAPIName & " (" & UCase(gPostEditorFilename) & "):" & Chr(13)
Error(Err)), MB_ICONSTOP, ("Post-Edit Failure")

Exit Sub
End Sub
Sub menuPrintConvertedAbstract Click ()

End

'print converted abstract
PrintDocuments (CONVERTED_ABSTRACT)

Sub

Sub

End

menuPrintTranslation_Click ()

'print translation
PrintDocuments (TRANSLATION)

Sub

Sub

End

menuPrintTranslationDetails_Click ()

'print transfer details
PrintDocuments (TRANSLATION_DETAILS)

Sub

Sub

End

menuPrintTransliteration Click ()

'print transliteration
PrintDocuments (TRANSLITERATION)

Sub

Sub

menuSaveConvertedAbstract Click ()

On Error GoTo ErrorOnSaveConvertedAbstract
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'call up
CMDialog.
CMDialog
CMDialog.
CMDialog
CMDialog.
CMDialog

'create file;

common dialog to save converted abstract file

if this fails, error handler takes over

MousePointerWait

PassiveHelp "Opening

Open

PassiveHelp "Writing

Print #1,
Close 1
PassiveHe

(CMDialog.Filename)

'" & CMDialog.Filetitle & "'..."
For Output As 1

'" & CMDialog.Filetitle & "'..."
frmAbstract. txtAbstract

1p

MousePointerContinue

Exit Sub

ErrorOnSaveCo

Close 1

nvertedAbstract:

MousePointerContinue

'if 'Canc
If Err =
Exit S

el' clicked, abort Open...
CMDIALOG_CANCEL_ERROR Then
ub

..otherwise inform of error

Flags = CMFILEDIALOG_SHOWHELP Or CMFILEDIALOG_OVERWRITEPROMPT Or CMFILEDIALOG_HIDEREADONLY
.DialogTitle = "Save Converted Abstract"

Filename = StripExtension("" & CMDialog.Filetitle)

.DefaultExt = "cvt"

Filter = "Converted Abstract (*.cvt)|*.cvt|Text (*.txt)|*.txt|All Files|*.*"

.Action = 2

& CMDialog.Filename &
"File Error")

Else
Beep
PassiveHelp ""
MsgBoxAnswer = MsgBox("Upon trying to save the converted abstract file '"
LCase(Error) & " error occurred.", MB ICONEXCLAMATION + MB RETRYCANCEL,
'if user wants to try again, attempt to re-execution operation

If MsgBoxAnswer =

ID_RETRY Then

Resume

End If
End If

Exit Sub
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End Sub

v

Sub menuSaveTranslation_ Click ()

On Error GoTo ErrorOnSaveTranslation

'call up common dialog to save converted abstract file
CMDialog.Flags = CMFILEDIALOG_SHOWHELP Or CMFILEDIALOG_OVERWRITEPROMPT Or CMFILEDIALOG_HIDEREADONLY

CMDialog.DialogTitle = "Save Translation"

CMDialog.Filename = StripExtension("" & CMDialog.Filetitle)

CMDialog.DefaultExt = "trn"
CMDialog.Filter = "Translation (*.trn)|*.trn|Text
CMDialog.Action = 2

'create file; if this fails,
MousePointerWait

PassiveHelp "Opening '" & CMDialog.Filetitle & "'...
Open (CMDialog.Filename) For Output As 1
PassiveHelp "Writing '" & CMDialog.Filetitle & "'...
'Print #1, frmSourceAbstract.txtAbstract

Close 1

PassiveHelp ""

MousePointerContinue

Exit Sub

ErrorOnSaveTranslation:

Close 1
MousePointerContinue

'if 'Cancel' clicked, abort Open...
If Err = CMDIALOG_CANCEL_ERROR Then
Exit Sub

'...otherwise inform of error

Else
Beep
PassiveHelp ""
MsgBoxAnswer = MsgBox("Upon trying to save
LCase(Error) & " error occurred.", MB_ICONEXCLAMATION + MB_RETRYCANCEL,

(*.txt) | *.txt|All Files|*.*"

error handler takes over

the translation file '" &
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'if user wants to try again, attempt to re-execution operation
If MsgBoxAnswer = ID_RETRY Then
Resume
End If
End If

Exit Sub

End Sub

Sub menuSaveTranslationDetails Click ()

On Error GoTo ErrorOnSaveTranslationDetails

'call up common dialog to save translation details file

CMDialog.Flags = CMFILEDIALOG_SHOWHELP Or CMFILEDIALOG_OVERWRITEPROMPT Or CMFILEDIALOG_HIDEREADONLY
CMDialog.DialogTitle = "Save Translation Details"

CMDialog.Filename = StripExtension("" & CMDialog.Filetitle)

CMDialog.DefaultExt = "tdt"

CMDialog.Filter = "Translation Details (*.tdt)|*.tdt|Text (*.txt)|*.txt|All Files|*.*"
CMDialog.Action = 2

'copy log file; if this fails, error handler takes over
MousePointerWait

PassiveHelp "Opening '" & CMDialog.Filetitle & "'..."
FileCopy DETAILS_LOG_FILENAME, CMDialog.Filename
PassiveHelp "Writing '" & CMDialog.Filetitle & "'..."
PassiveHelp ""

MousePointerContinue

Exit Sub

ErrorOnSaveTranslationDetails:
MousePointerContinue

'if 'Cancel' clicked, abort Open...

If Err = CMDIALOG_CANCEL_ERROR Then
Exit Sub

'...otherwise inform of error

Else
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LCase(Error) &

End

Beep
PassiveHelp
MsgBoxAnswer =
" error occurred.",
'if user wants to try again,
If MsgBoxAnswer = ID_RETRY Then
Resume
End If
End If

nwn

Exit Sub

Sub

MsgBox ("Upon trying to save the translation details file
MB_ICONEXCLAMATION + MB_RETRYCANCEL,
attempt to re-execution operation

rn

& CMDialog.Filename &
"File Error")

Sub

menuSaveTransliteration_Click ()

On Error GoTo ErrorOnSaveTransliteration

'call up common dialog to save transliteration file

CMDialog.Flags = CMFILEDIALOG_SHOWHELP Or CMFILEDIALOG_OVERWRITEPROMPT Or CMFILEDIALOG_HIDEREADONLY

CMDialog.DialogTitle = "Save Transliteration"

CMDialog.Filename = StripExtension("" & CMDialog.Filetitle)

CMDialog.DefaultExt = "tlt"

CMDialog.Filter = "Transliteration (*.tlt)|*.tlt|Text (*.txt)|[*.txt|All Files|*.*"

CMDialog.Action = 2

'create file; if this fails, error handler takes over
MousePointerWait

PassiveHelp "Opening '" & CMDialog.Filetitle & "'..."
Open (CMDialog.Filename) For Output As 1

PassiveHelp "Writing '" & CMDialog.Filetitle & "'..."

Print #1, frmTransliteration.txtTransliteration
Close 1
PassiveHelp ""

MousePointerContinue

Exit Sub

ErrorOnSaveTransliteration:

Close 1
MousePointerContinue
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'if 'Cancel' clicked, abort Open...
If Err = CMDIALOG_CANCEL_ERROR Then
Exit Sub

v

..otherwise inform of error

Else
Beep
PassiveHelp ""
MsgBoxAnswer = MsgBox("Upon trying to save the transliteration file '" & CMDialog.Filename & "', a " &
LCase(Error) & " error occurred.", MB ICONEXCLAMATION + MB RETRYCANCEL, "File Error")

'if user wants to try again, attempt to re-execution operation
If MsgBoxAnswer = ID_RETRY Then
Resume
End If
End If

Exit Sub

End Sub

Sub menuSearchForHelpOn_Click ()

Beep

MsgBox ("Sorry, the on-line help is not available in this version.”" & Chr(13) & "See the thesis text for further
information."), MB_ICONINFORMATION, ("No Help")

End Sub

Sub menuSummaryInfo_Click ()

'call up summary form
frmSummaryInfo.Show 1

End Sub

Sub menuTileHorizontally Click ()

'tile child forms horizontally on MDIParent
frmMain.Arrange 2

End Sub
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Sub menuTileVertically Click ()

'tile child forms vertically on MDIParent
frmMain.Arrange 1

End Sub

Sub menuTransferDetails_Click ()
Dim Detail As String
On Error GoTo ErrorOnOpenTranslationDetails
'clear old details
frmTranslationDetails.lstDetails.Clear
'load current details from log file
Open DETAILS_LOG_FILENAME For Input As 5
Do Until EOF(5)
Input #5, Detail
frmTranslationDetails.lstDetails.AddItem Detail
Loop
Close 5

'display transfer details
frmTranslationDetails.Show

Exit Sub

ErrorOnOpenTranslationDetails:

'prompt user to deal with read fail

Beep

Close 5

MousePointerContinue

MsgBoxAnswer = MsgBox("Unable to read the transfer details log file '" & UCase(DETAILS_LOG_FILENAME) & "':" &
Chr(13) & Error(Err) & ".", MB_ICONEXCLAMATION + MB_RETRYCANCEL, "File Error")

'retry attempts to open it again;
If MsgBoxAnswer = ID_RETRY Then
Resume
'otherwise abort log, but continue translation
Else
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frmTranslationDetails.lstDetails.AddItem "No transfer details available."
Exit Sub
End If

End Sub

Sub menuTransferRuleEditor_ Click ()

'bring up transfer rule editor
frmTransferRuleEditor.Show 1

End Sub

Sub menuTranslate_Click ()

'translate current document
Translate

'display translation window
frmTranslation. Show

End Sub

Sub menuTransliterate_Click ()

Dim TRANSLITERATION As String

'attempt to transliterate Russian abstract text
TRANSLITERATION = Transliterate(gAbstract)

'if successful, display; otherwise...

If TRANSLITERATION <> "" Then
frmTransliteration.txtTransliteration = TRANSLITERATION
frmTransliteration.Show

'...inform user of failure

Else
Beep
MsgBox ("Unabled to transliterate the Russian abstract."), MB_ICONEXCLAMATION, ("Transliteration Failure")

End If

End Sub
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Sub

End

pnlStatusBar_MouseMove (Button As Integer, Shift As Integer,

PassiveHelp ""

Sub

x As Single,

Y As Single)

Sub

End

v

pnlTime_MouseMove (Button As Integer, Shift As Integer, x As Single, Y As Single)

PassiveHelp ""

Sub

'format and print selected documents

Sub

PrintDocuments (DocumentCode As Integer)

Dim Detail As String
Dim Printing As String

Const TOP_MARGIN = 1000
Const LEFT_MARGIN = 1000
Const LINE_WIDTH = 9100

On Error GoTo ErrorOnPrint

'determine which document to print
Select Case DocumentCode

'english translation
Case TRANSLATION:
Printing = "the English translation"

'latin transliteration
Case TRANSLITERATION:
Printing = "the transliterated text"

'set page attributes

Printer.FontName = "Arial"
Printer.FontSize = 13
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'print header

Printer.CurrentX = LEFT_ MARGIN

Printer.CurrentY = TOP_MARGIN

Printer.Print "Abstract ["; gAbstractTitle; "1"
Printer.CurrentX = LEFT_ MARGIN

Printer.Print "Transliterated Text:"
Printer.FontSize = 12

Printer.Print

'format margins and print transliteration
WordWrap ("" & frmTransliteration.txtTransliteration), LEFT_MARGIN, TOP_MARGIN, LINE_WIDTH

'spool output
Printer.EndDoc

'russian abstract
Case CONVERTED_ABSTRACT:
Printing = "the Russian abstract"

'set page attributes
Printer.FontName = "Arial"
Printer.FontSize 13

'print header

Printer.CurrentX = LEFT_ MARGIN

Printer.CurrentY = TOP_MARGIN

Printer.Print "Abstract ["; gAbstractTitle; "1"

Printer.FontSize = 12
Printer.Print
Printer.FontName = "K8 Arial"

'format margins and print abstract
WordWrap ("" & frmAbstract.txtAbstract), LEFT_MARGIN, TOP_MARGIN, LINE_WIDTH

'spool output
Printer.EndDoc

'transfer details
Case TRANSLATION_DETAILS
Printing = "the transfer details"

'set page attributes
Printer.FontName = "K8 Kurier"
Printer.FontSize = 10

'dump details log to printer
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MousePointerWait
Open DETAILS_LOG_FILENAME For Input As 5
Do Until EOF(5)
Input #5, Detail
Printer.Print Detail
Loop
Close 5

'spool output

Printer.EndDoc

MousePointerContinue
End Select

DoEvents

Exit Sub

ErrorOnPrint:

Beep
Close 5
MousePointerContinue

MsgBoxAnswer = MsgBox("Upon trying to print " & Printing &« ", a " & LCase(Error) & "
MB_ICONEXCLAMATION + MB_ABORTRETRYIGNORE + MB_DEFBUTTON2, "File Error")
'if user wants to try again, attempt to re-execution operation...
If MsgBoxAnswer = ID_RETRY Then
Resume
'...abort skips this document and goes to next, if any...
ElseIf MsgBoxAnswer = ID_IGNORE Then
Resume Next
'...otherwise abort operation
Else
Exit Sub
End If

error occurred.",

End Sub

'when abstract closed or new loaded, reinitialize globals

v

Sub ResetAbstract ()

'reset globals
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gAbstractFilename = ""
gAbstractTitle = ""
gAbstractDate = ""
gAbstractWords = 0

gLookups = 0

gLookupHits = 0
gTransferAttempts = 0
gTransferHits = 0

gEventTime = ""

gEventTick = 0
gAbstractModified = False
gTransliterationModified = False
gTranslationModified = False

'reset interface
frmMain.Caption = PROGRAM_TITLE

End Sub

'strip extension from filename
A\l

Function StripExtension (FilenameString As String) As String
StripExtension = Left(FilenameString, InStr(FilenameString & ".",

End Function

v

Sub timerTranslation_Timer ()
'update clock to time translation events
gEventTick = gEventTick + 1
gEventTime = Mid(TimeSerial(0, 0, gEventTick), 5)

End Sub

'(frmFilterSave): gets new or renamed filter name from user

Option Explicit

v

Sub cmdCancel_Click ()
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'return to filter form with cancel flag indicating do not except file name just entered

frmFilterSave.Tag = "[CANCEL]"
frmFilterSave.Hide

End Sub

Sub cmdCancel_MouseMove (Button As Integer, Shift As Integer, X As Single,
'show topical help on info line
PassiveHelp "Ignore this entry and leave the filter name
frmFilter.lstFilters(FILTER_NAME) .Text & "')."

End Sub

Y As Single)

as it already

is

Sub cmdOK_Click ()

Dim NumFilters As Integer
Dim i As Integer

'remove leading/trailing spaces from filter name
frmFilterSave.txtFilterName = Trim(frmFilterSave.txtFilterName)

'verify that this filter name isn't already is use
NumFilters = frmFilter.lstFilters(FILTER_NAME) .ListCount
If NumFilters > 0 Then

For i = 0 To NumFilters
'if filter name on list, then this is a duplicate, so inform user and abort
If LCase(txtFilterName) = LCase(frmFilter.lstFilters(FILTER_NAME).List(i)) Then
Beep
PassiveHelp ""
MsgBox ("This filter name 1is already on the 1list of available filters.
allowed. To save any changes to this filter, click OK on the Import Filter Editor

("Duplicate Entry")
txtFilterName.SetFocus
Exit Sub
End If
Next 1
End If

screen."),

'return to filter form with success flag indicating filter name just entered is to be processed

frmFilterSave.Tag = "[OK]"
frmFilterSave.Hide
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End

Sub

Sub

End

cmdOK_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

'show topical help on info line
PassiveHelp "Assign this name to the currently displayed filter."

Sub

Sub

End

Form_Activate ()

'set default name to selected filter name. Allows user easily to append 2, 3, etc. to make
'versions of filters. 1If user decides not to use current name, upon entering first character

'of new name, current name disappears

txtFilterName = frmFilter.lstFilters(FILTER_NAME).List(frmFilter.lstFilters(FILTER_NAME).ListIndex)
txtFilterName.SelStart = 0

txtFilterName.SellLength = txtFilterName.MaxLength

'adjust 3d text box to current system configurations
pnlText.Height = txtFilterName.Height + 50
pnlText.Width = txtFilterName.Width + 50

'focus is on entry field
txtFilterName.SetFocus

Sub

Sub

End

pnlRoot_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

'show topical help on info line
PassiveHelp ""

Sub

Sub

txtFilterName_Change ()
'ok button enabled only when filter name field not empty. Prevents user from clicking OK if

'nothing has been entered
cmdOK . Enabled = Len(txtFilterName) > 0
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End Sub

Sub txtFilterName_KeyPress (KeyAscii As Integer)

'convert double-quotes to single-—-quotes
If KeyAscii = 34 Then

KeyAscii = Asc("'™)
End If

End Sub

Sub txtFilterName_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

'show topical help on info line
PassiveHelp "Enter a new name for the currently displayed filter."

End Sub

v

'(frmAbstract): displays converted abstract and provides simple editing operations

Option Explicit

Sub Form_KeyDown (KeyCode As Integer, Shift As Integer)

'escape key aborts translation
If KeyCode = 27 Then

gAbort = True
End If

End Sub

Sub Form_ Load ()

'size window to portion of parent form
Height = Screen.Height / 1.75
Width = Screen.Width / 1.28

'position offset slightly from top-left

Left = Screen.Width * .01
Top = Screen.Height * .01
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'enable functions available when source abstract form loaded
frmMain.menuTranslate.Enabled = True
frmMain.menuTransliterate.Enabled = True
frmMain.menuSaveConvertedAbstract.Enabled = True
frmMain.menuPrintConvertedAbstract.Enabled = True
frmMain.menuTranslate.Enabled = True

End Sub

Sub Form_Resize ()

'fit display field vertically in window
If Height > 450 Then

pnlRoot.Height = Height - 450
End If

End Sub

Sub Form_Unload (Cancel As Integer)

'make functions unavailable when source abstract form unloaded
frmMain.menuTranslate.Enabled = False
frmMain.menuTransliterate.Enabled = False
frmMain.menuPrintConvertedAbstract.Enabled = False
frmMain.menuSaveConvertedAbstract.Enabled = False

PassiveHelp ""

End Sub

Sub pnlRoot_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

PassiveHelp

End Sub

Sub txtAbstract_Change ()

Static OneShot As Integer
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'update changes made
gAbstract = txtAbstract

'ignore first change when text loaded
If Not OneShot Then
OneShot = True
Exit Sub
Else
'indicate that changes have been made
ghAbstractModified = True
End If

End Sub

Sub txtAbstract_KeyDown (KeyCode As Integer, Shift As Integer)

'escape key aborts translation
If KeyCode = 27 Then

gAbort = True
End If

End Sub

Sub txtAbstract_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

'display help on abstract window
PassiveHelp "This windows shows the source abstract in Russian."

End Sub

v

'"(frmStartup): shows title screen at startup while lexicon, etc. being loaded.

Option Explicit

Sub Form_ Activate ()
'set form colors according to user preferences

pnlRoot.BackColor = BACKGROUND_COLOR
pnlTitle.BackColor = BACKGROUND_COLOR
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'center modal About form on MDI parent space
Left = Screen.Width / 2 - Width / 2

Top = Screen.Height / 2 - Height / 2
lblVersion = "Version " & VERSION NUMBER

End Sub

v

' (frmSummary): displays system performance info on current document and history of all translations done

Option Explicit

v

Sub cmdOK_Click ()
'return to main interface
PassiveHelp ""
Hide

End Sub

Sub Form Activate ()
Dim LookupRate As Integer
On Error Resume Next
'display help
PassiveHelp "Summary information about the current abstract and system performance."
'update statistics
If gAbstractTitle <> "" Then

1blFilename.Caption = gAbstractTitle
1blCreated.Caption = gAbstractDate

Else
1blFilename.Caption = "n/a"
1blCreated.Caption = "n/a"

End If

1blLexiconEntries.Caption = glexiconEndPtr + 1

1blTransferRules.Caption = gTransferRulePtr + 1
1blImportFilter.Caption = frmFilter.lstFilters(0).List(frmFilter.lstFilters(1l).ListIndex)
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'total transfer time

If gEventTime <> "" Then
1blTotalTransferTime.Caption = gEventTime
Else
1blTotalTransferTime.Caption = "n/a"
End If
'lookup rate on this abstract
If gLookups Then
LookupRate = (gLookupHits / gLookups) * 100
1blLookupHits.Caption = gLookupHits & " of " & gLookups & " (" & LookupRate & "%)"
Else
LookupRate = 0
1blLookupHits.Caption = "n/a"
End If
'transfer rate on this abstract
If gTransferAttempts Then
LookupRate = (gTransferHits / gTransferAttempts) * 100
1blAverageTransferTime.Caption = Mid(TimeSerial(0, 0, gEventTick / gTransferHits), 5)
1blTransferHits.Caption = gTransferHits & " of " & gTransferAttempts & " (" & LookupRate &
Else
LookupRate = 0
1blTransferHits.Caption = "n/a"
1blAverageTransferTime.Caption = "n/a"
End If
End Sub

Sub pnlRoot_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

PassiveHelp ""

End Sub

v

'(frmTransferRuleEditor): simple editing environment for transfer rules

Option Explicit

Dim fChangesMade As Integer 'flag indicating whether changes made
Dim fRegenerate As Integer 'flag indicating that rules should be regenerated upon close
Const PACK_DELIMITER = " " 'delimiter between transfer rule components
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Sub cmdAdd_Click ()

'init and bring up transfer rule expression dialog editor
frmTransferRulekEntry. txtRussian = ""
frmTransferRuleEntry.txtEnglish = ""
frmTransferRuleEntry.txtDescription =
frmTransferRuleEntry.Show 1

nn

'if expression not canceled, add it to filter lists

If frmTransferRuleEntry.Tag <> "[CANCEL]" Then
lstTransferRule(0).AddItem PackRule(frmTransferRuleEntry.txtRussian)
lstTransferRule(l).AddItem PackRule(frmTransferRuleEntry.txtEnglish)
lstTransferRule(2) .AddItem frmTransferRuleEntry.txtDescription
'update editor
cmdCancel .Enabled = True
fChangesMade = True

End If

End Sub

Sub cmdAdd_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

'show topical help on info line
PassiveHelp "Add a new transfer rule."

End Sub

Sub cmdCancel_Click ()

'if changes made, prompt to confirm cancel
If fChangesMade Then
Beep
MsgBoxAnswer = MsgBox("Cancel will discard all the changes made." & Chr(13) & "Continue?"
MB_YESNO + MB_DEFBUTTON2, "Confirm Cancel")
If MsgBoxAnswer = ID_NO Then
Exit Sub
End If
End If

'overwrite changes
LoadTransferRules
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'close transfer rule editor and return to main interface
timerScroll.Enabled = False

cmdCancel.Enabled = False

PassiveHelp ""

Unload frmTransferRuleEditor

End Sub

Sub cmdCancel_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

'show topical help on info line
PassiveHelp "Discard any changes made here and return to the main interface."

End Sub

Sub cmdClose_Click ()

Dim UpdateAt As Single
Dim RulePtr As Integer
Dim RuleCount As Integer

Dim ComponentPtr As Integer
Dim DelimiterAt As Integer
Dim i As Integer

Static Component (MAX_SENTENCE_COMPONENTS) As String

On Error GoTo ErrorOnTransferRuleWrite

'update only if changes made
If fChangesMade Then
fChangesMade = False
'determine update frequency
UpdateAt = (gTransferRulePtr + 10) / 10

'display status info during store
DisplayWait -(gTransferRulePtr / UpdateAt), "Storing the transfer rules..."

'update changes
MousePointerWait
Open TRANSFER_RULE_FILENAME For Output As 1

'write number of rules
Print #1, lstTransferRule(0).ListCount - 1
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'write rules
For RulePtr = 0 To lstTransferRule(0).ListCount - 1

'unpack russian rule

ComponentPtr = 1

RuleCount = 0

'separate each component

Do
DelimiterAt = InStr(ComponentPtr, lstTransferRule(0).List(RulePtr), PACK_DELIMITER)
'got another component; otherwise...
If DelimiterAt Then

Component (RuleCount) = Trim(Mid(lstTransferRule(0).List(RulePtr), ComponentPtr, DelimiterAt
ComponentPtr))

ComponentPtr = DelimiterAt + Len(PACK_DELIMITER)
RuleCount = RuleCount + 1

'...done

Else
Exit Do

End If

Loop

'record number of components in russian rule
Print #1, RuleCount - 1; ",";
For i = 0 To RuleCount - 1

Print #1, Chr(34); Component(i); Chr(34); ",";
Next i

'unpack english rule

ComponentPtr = 1

RuleCount = 0

'separate each component

Do
DelimiterAt = InStr(ComponentPtr, lstTransferRule(l).List(RulePtr), PACK_DELIMITER)
'got another component; otherwise...
If DelimiterAt Then

Component (RuleCount) = Trim(Mid(lstTransferRule(1l).List(RulePtr), ComponentPtr, DelimiterAt
ComponentPtr) )

ComponentPtr = DelimiterAt + Len(PACK_DELIMITER)
RuleCount = RuleCount + 1

'...done

Else
Exit Do

End If

Loop
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'record number of components in english rule

Print #1, RuleCount - 1; ",";
For i = 0 To RuleCount - 1

Print #1, Chr(34); Component(i);

Next i

'record comments

Write #1, lstTransferRule(2).List(RulePtr)

'update status periodically

If RulePtr Mod UpdateAt = 0 Then

DisplayWait 1, ""
End If

Next RulePtr
Close 1

'hide status
DisplayWait O,

nn

'regenerate rules if control+r pressed during session

If fRegenerate Then
LoadTransferRules
End If

MousePointerContinue
End If

Chr(34),; "

’

"o,

'close transfer rule editor and return to main interface

timerScroll.Enabled = False
cmdCancel.Enabled = False
PassiveHelp ""

'close editor
Unload frmTransferRuleEditor

Exit Sub

ErrorOnTransferRuleWrite:

'prompt user to deal with store fail
Beep

Close 1

MousePointerContinue
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MsgBoxAnswer = MsgBox("Unable to write to the transfer rule file '" & UCase(TRANSFER_RULE_FILENAME) & "':" &
Chr(13) & Error(Err) & ".", MB_ICONEXCLAMATION + MB_RETRYCANCEL, "File Error")
'retry attempts to store it again;
If MsgBoxAnswer = ID _RETRY Then
Resume
'otherwise sacrifice changes
Else
Exit Sub
End If

End Sub

Sub cmdClose_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

'show topical help on info line
PassiveHelp "Save any changes made here and return to the main interface."

End Sub

Sub cmdCopy_Click ()

'copy current entry

lstTransferRule(0) .AddItem lstTransferRule(0)
lstTransferRule(l) .AddItem lstTransferRule(l)
lstTransferRule(2) .AddItem lstTransferRule(2)

End Sub

Sub cmdDelete_Click ()

'confirm delete

Beep

MsgBoxAnswer = MsgBox("Are you sure you want to delete the current transfer rule?", MB_ICONQUESTION + MB_YESNO +

MB_DEFBUTTONZ2, "Confirm Delete")

If MsgBoxAnswer = ID_YES Then
'delete current entry
lstTransferRule(0) .Removeltem lstTransferRule(0).ListIndex
lstTransferRule(l) .Removeltem lstTransferRule(l).ListIndex
lstTransferRule(2) .Removeltem lstTransferRule(2).ListIndex
'update editor
cmdEdit.Enabled = False
cmdDelete.Enabled = False
cmdCopy .Enabled = False
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cmdCancel .Enabled = True
fChangesMade = True
End If

End Sub

Sub cmdDelete_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

'show topical help on info line
PassiveHelp "Delete the current transfer rule."

End Sub

Sub cmdEdit_Click ()

Dim Rule As String
Dim DelimiterAt As Integer
Dim ComponentPtr As Integer

'unpack russian rule
Rul e — mwwnw
ComponentPtr = 1
'get each component and place on separate line
Do
DelimiterAt = InStr(ComponentPtr, lstTransferRule(0), PACK_DELIMITER)
'got another component; otherwise...
If DelimiterAt Then
Rule = Rule & Trim(Mid(lstTransferRule(0), ComponentPtr, DelimiterAt - ComponentPtr)) & Chr(l3) & Chr(1l0)
ComponentPtr = DelimiterAt + Len(PACK_DELIMITER)
'...done
Else
Exit Do
End If
Loop
'display rule, stripping last CR+LF
frmTransferRuleEntry.txtRussian = Left(Rule, Len(Rule) - 2)

'unpack english rule
Rul e — mwwnw
ComponentPtr = 1
'get each component and place on separate line
Do
DelimiterAt = InStr(ComponentPtr, lstTransferRule(l), PACK_DELIMITER)
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End

'got another component; otherwise...
If DelimiterAt Then

Rule = Rule & Trim(Mid(lstTransferRule(l), ComponentPtr, DelimiterAt - ComponentPtr))

ComponentPtr = DelimiterAt + Len(PACK_DELIMITER)

'...done
Else
Exit Do
End If
Loop
'display rule, stripping last CR+LF
frmTransferRuleEntry.txtEnglish = Left(Rule, Len(Rule) - 2)

'display comments
frmTransferRuleEntry.txtDescription = lstTransferRule(2)

'bring up transfer rule dialog editor
frmTransferRuleEntry.Show 1

'if rule not canceled, process it

If frmTransferRuleEntry.Tag <> "[CANCEL]" Then
'delete current entry
lstTransferRule(0) .Removeltem lstTransferRule(0).ListIndex
lstTransferRule(l) .Removeltem lstTransferRule(l).ListIndex
lstTransferRule(2) .Removeltem lstTransferRule(2).ListIndex
'add modified entry
lstTransferRule(0) .AddItem PackRule(frmTransferRuleEntry.txtRussian)
lstTransferRule(l) .AddItem PackRule(frmTransferRuleEntry.txtEnglish)
lstTransferRule(2) .AddItem frmTransferRuleEntry.txtDescription
'update editor
cmdEdit.Enabled = False
cmdDelete.Enabled = False
cmdCopy .Enabled = False
cmdCancel .Enabled = True
fChangesMade = True

End If

Sub

& Chr(13)

& Chr(10)

Sub

End

cmdEdit_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

'show topical help on info line
PassiveHelp "Edit the selected transfer rule."

Sub
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Sub

End

cmdHelp_Click ()

'bring up help

frmHelp.Tag = HELP7_FILENAME
frmHelp.Show 1

Sub

Sub

End

cmdHelp_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

'show topical help on info line
PassiveHelp "Display help on Transfer Rule Editor."

Sub

Sub

End

Form_Activate ()

'set default command availabilty
cmdClose.Enabled = True
timerScroll.Enabled = True
cmdAdd. SetFocus

Sub

Sub

End

Form_KeyDown (KeyCode As Integer, Shift As Integer)

'control+r regenerates transfer rules upon closing (undocumented feature)
If (KeyCode = 82) And (Shift = 2) Then

PassiveHelp "Transfer Rule auto-regeneration enabled."

cmdClose Click

fRegenerate = True
End If

Sub

Sub

End

Form_ Load ()
LoadUnexpandedTransferRules

Sub
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v

'get transfer rules in compressed form
A\l

Sub LoadUnexpandedTransferRules ()

Dim
Dim
Dim
Dim
Dim
Dim
Dim

On Error GoTo ErrorOnTransferRuleRead

'load transfer rules and build resident list

TempRulePtr As

NumRules As
NumTerms As
RulePtr As
TermPtr As
Component As
Rule As

MousePointerWait

Open TRANSFER_RULE_FILENAME For Input As 1

Input #1, NumRules

DisplayWait -NumRules * 1.2,

For

Integer
Integer
Integer
Integer
Integer
String

String

RulePtr = 0 To NumRules

'get russian components of current rule

Rule = ""

Input #1, NumTerms

For TermPtr =
Input #1,

0 To NumTerms
Component

"Loading unexpanded transfer rules...

'generate string of russian rule components

Rule = Rule & Component & PACK_DELIMITER

Next TermPtr

lstTransferRule(0) .AddItem Rule

'get english components of current rule

Input #1, NumTerms

Rule = ""
For TermPtr =
Input #1,

0 To NumTerms
Component

'generate string of english rule components

Rule = Rule & Component & PACK_DELIMITER

Next TermPtr

lstTransferRule(l) .AddItem Rule

'get comments

387

w



Input #1, Component

'add comments
lstTransferRule(2).AddItem Component
DisplayWait 1, ""
Next RulePtr

Close 1

'hide status
DisplayWait O,
MousePointerContinue

nwn

Exit Sub

ErrorOnTransferRuleRead:

'prompt user to deal with store fail

Beep

MousePointerContinue

MsgBoxAnswer = MsgBox("Unable to read the transfer rule file '" & UCase(TRANSFER_RULE_FILENAME)
& Error(Err) & ".", MB_ICONEXCLAMATION + MB_RETRYCANCEL, "File Error")

'retry attempts to store it again; otherwise...
If MsgBoxAnswer = ID RETRY Then

&

"

& Chr(13)

Resume
'don't load rules
Else
MsgBox ("No editing can be performed."), MB_ICONINFORMATION, ("Transfer Rules Missing")
Unload frmTransferRuleEditor
End If
End Sub
A\l
Sub lstTransferRule_Click (Index As Integer)

'set focus to all lists simultaneously

lstTransferRule(0).ListIndex = lstTransferRule(Index).ListIndex
lstTransferRule(l).ListIndex = lstTransferRule(Index).ListIndex
lstTransferRule(2).ListIndex = lstTransferRule(Index).ListIndex

'edit and delete now available
cmdEdit.Enabled = True
cmdDelete.Enabled = True
cmdCopy . Enabled = True
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End

Sub

Sub

End

lstTransferRule_DblClick (Index As Integer)

'edit current entry

If cmdEdit.Enabled Then
cmdEdit _Click

End If

Sub

Sub

End

lstTransferRule_MouseDown (Index As Integer, Button As Integer,

'set focus to all lists simultaneously

lstTransferRule(0).ListIndex = lstTransferRule(Index).ListIndex
lstTransferRule(l).ListIndex = lstTransferRule(Index).ListIndex
lstTransferRule(2).ListIndex lstTransferRule(Index).ListIndex

Sub

Shift As Integer, X As Single, Y As Single)

Sub

End

lstTransferRule_MouseMove (Index As Integer, Button As Integer,

'show topical help on info line
PassiveHelp "Select an existing transfer rule."

Sub

Shift As Integer, X As Single,

Y As Single)

'pack unpacked transfer rule components

Function PackRule (UnpackedRule)

Dim PackPtr As Integer
Dim DelimiterAt As Integer
Dim PackedRule As String
Dim Parameter As String

PackPtr = 1
'loop through unpacked rule adding pack delimiters
Do

DelimiterAt = InStr(PackPtr, UnpackedRule & Chr(13) & Chr(10), Chr(1l3)
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'process another component; otherwise...
If DelimiterAt Then
'skip blank lines
Parameter = Mid(UnpackedRule, PackPtr, DelimiterAt - PackPtr) & PACK_DELIMITER
If Parameter <> PACK_DELIMITER Then
PackedRule = PackedRule & Parameter
PackPtr = DelimiterAt + 2
Else
Exit Do
End If
'...done
Else
Exit Do
End If
Loop

'return packed rule
PackRule = PackedRule

End Function

Sub pnlRoot_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)
PassiveHelp ""

End Sub

Sub pnlRoot2_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)
PassiveHelp ""

End Sub

v

'deal with scrolling both lists simultaneously

Sub timerScroll Timer ()
Static PrevTopO As Integer

Static PrevTopl As Integer
Static PrevTop2 As Integer
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'if first list changed, reposition other two

If lstTransferRule(0).TopIndex <> PrevTopO Then
PrevTopO = lstTransferRule(0).TopIndex
lstTransferRule(l).TopIndex = lstTransferRule(0).TopIndex
lstTransferRule(2).TopIndex = lstTransferRule(0).TopIndex

'if second list changed, reposition other two

ElseIf lstTransferRule(l).TopIndex <> PrevTopl Then
PrevTopl = lstTransferRule(l).TopIndex
lstTransferRule(0).TopIndex = lstTransferRule(l).TopIndex
lstTransferRule(2).TopIndex = lstTransferRule(l).TopIndex

'if third list changed, reposition other two

ElseIf lstTransferRule(2).TopIndex <> PrevTop2 Then
PrevTop2 = lstTransferRule(2).TopIndex
lstTransferRule(0).TopIndex = lstTransferRule(2).TopIndex

lstTransferRule(l).TopIndex = lstTransferRule(2).TopIndex
End If

End Sub

'(frmCleanupExpressionEditor): simple entry dialog for cleanup filter editor

Option Explicit

v

Sub cmdCancel_Click ()
'return to cleanup editor with abort code
Tag = "[CANCEL]"
Hide

End Sub

Sub cmdCancel_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

'show topical help on info line
PassiveHelp "Discard the expression."

End Sub

Sub cmdHelp_Click ()

391



'bring up help
frmHelp.Tag = HELP7_FILENAME
frmHelp.Show 1

End Sub

Sub cmdHelp_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

'show topical help on info line
PassiveHelp "Display help on Transfer Rule Editor."

End Sub

Sub cmdLookup_Click ()

'bring up lookup dialog
frmLookup.Show 1

End Sub

Sub cmdOK_Click ()

Dim CharPtr As Integer
Dim BracketCount As Integer
Dim BraceCount As Integer
Dim ParameterCount As Integer
Dim OpenBracket As Integer
Dim OpenBrace As Integer
Dim PackPtr As Integer
Dim DelimiterAt As Integer

'error check parameters in russian expression

ParameterCount = 0

BracketCount = 0

BraceCount = 0

OpenBracket = False

OpenBrace = False

For CharPtr = 1 To Len(txtRussian)

Select Case Mid(txtRussian, CharPtr, 1)

Case Chr(10): ParameterCount = ParameterCount + 1
Case ":": ParameterCount = ParameterCount - 1
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Case "[": BracketCount = BracketCount + 1
If OpenBracket Then
Beep
txtRussian.SelStart = CharPtr - 1
txtRussian.Sellength = 1

MsgBox ("Bracketed terms not closed properly in Russian expression."), MB_ICONSTOP,
("Syntax Error")

txtRussian.SetFocus

Exit Sub
End If
OpenBracket = True
Case "]": BracketCount = BracketCount - 1
If Not OpenBracket Then
Beep

txtRussian.SelStart = CharPtr - 1
txtRussian.Sellength = 1

MsgBox ("Invalid bracket nesting in Russian expression."), MB_ICONSTOP, ("Syntax
Error")

txtRussian.SetFocus
Exit Sub

End If

OpenBracket = False

Case "{": BraceCount = BraceCount + 1

If OpenBrace Then

Beep

txtRussian.SelStart = CharPtr - 1
txtRussian.Sellength = 1

MsgBox ("Braced terms not closed properly in Russian expression."), MB_ICONSTOP,
("Syntax Error")

txtRussian.SetFocus

Exit Sub
End If
OpenBrace = True
Case "}": BraceCount = BraceCount - 1
If Not OpenBrace Then
Beep

txtRussian.SelStart = CharPtr - 1
txtRussian.Sellength = 1

MsgBox ("Invalid brace nesting in Russian expression."), MB_ICONSTOP, ("Syntax
Error™")
txtRussian.SetFocus
Exit Sub
End If
OpenBrace = False

End Select
Next CharPtr
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'mismatched brackets
If BracketCount <> 0 Then
Beep
MsgBox ("Mismatched []'s in Russian expression."), MB_ICONSTOP, ("Syntax Error")
txtRussian.SetFocus
Exit Sub
End If

'mismatched braces
If BraceCount <> 0 Then
Beep
MsgBox ("Mismatched {}'s in Russian expression."), MB_ICONSTOP, ("Syntax Error")
txtRussian.SetFocus
Exit Sub
End If

'not every russian term has colon
If ParameterCount <> -1 Then

Beep
MsgBox ("Parameter binder (#:) missing in Russian expression."), MB_ICONSTOP, ("Syntax Error")
txtRussian.SetFocus
Exit Sub
End If
'error check parameters in english expression
ParameterCount = 0
BracketCount = 0
BraceCount = 0
OpenBracket = False
OpenBrace = False

For CharPtr = 1 To Len(txtEnglish)
Select Case Mid(txtEnglish, CharPtr, 1)

Case Chr(10): ParameterCount = ParameterCount + 1
Case ":": ParameterCount = ParameterCount - 1
Case "[": BracketCount = BracketCount + 1
If OpenBracket Then
Beep

txtEnglish.SelStart = CharPtr - 1
txtEnglish.Sellength = 1
MsgBox ("Bracketed terms not closed properly in English expression."), MB_ICONSTOP,
("Syntax Error")
txtEnglish.SetFocus
Exit Sub
End If
OpenBracket = True
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Case "]": BracketCount = BracketCount - 1
If Not OpenBracket Then
Beep
txtEnglish.SelStart = CharPtr - 1
txtEnglish.Sellength = 1

MsgBox ("Invalid bracket nesting in English expression."), MB_ICONSTOP, ("Syntax
Error")

txtEnglish.SetFocus
Exit Sub

End If

OpenBracket = False

Case "{": BraceCount = BraceCount + 1

If OpenBrace Then

Beep

txtEnglish.SelStart = CharPtr - 1
txtEnglish.Sellength = 1

MsgBox ("Braced terms not closed properly in English expression."), MB_ICONSTOP,
("Syntax Error")

txtEnglish.SetFocus

Exit Sub
End If
OpenBrace = True
Case "}": BraceCount = BraceCount - 1
If Not OpenBrace Then
Beep

txtEnglish.SelStart = CharPtr - 1
txtEnglish.Sellength = 1

MsgBox ("Invalid brace nesting in English expression."), MB_ICONSTOP, ("Syntax
Error™")
txtEnglish.SetFocus
Exit Sub
End If
OpenBrace = False
End Select
Next CharPtr
'mismatched brackets
If BracketCount <> 0 Then
Beep
MsgBox ("Mismatched []'s in English expression."), MB_ICONSTOP, ("Syntax Error")
txtEnglish.SetFocus
Exit Sub
End If

'mismatched braces
If BraceCount <> 0 Then
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Beep
MsgBox ("Mismatched {}'s in English expression."), MB_ICONSTOP, ("Syntax Error")
txtEnglish.SetFocus
Exit Sub
End If

PackPtr = 1
'look for blank entries
Do
DelimiterAt = InStr(PackPtr, txtEnglish & Chr(13) & Chr(10), Chr(13) & Chr(10))
'process another component; otherwise...
If DelimiterAt Then
'found blank line; otherwise...
If Mid(txtEnglish, PackPtr, DelimiterAt - PackPtr) = "" Then
Beep
txtEnglish.SelStart = DelimiterAt
txtEnglish.Sellength = 1
MsgBox ("English expression has a null term."), MB_ICONSTOP, ("Syntax Error")
txtEnglish.SetFocus
Exit Sub
..continue looking
Else
PackPtr = DelimiterAt + 2
End If
'...done
Else
Exit Do
End If
Loop

'convert rules to uppercase
txtRussian = UCase(txtRussian)
txtEnglish = UCase(txtEnglish)

'return to cleanup editor with ok code
Tag _ "[OK]"
Hide

End Sub

Sub cmdOK_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

'show topical help on info line
PassiveHelp "Accept the current expression."
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End Sub

Sub Form_ Activate ()

'set initial focus to first entry field
txtDescription.SetFocus

End Sub

Sub pnlRoot_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)
PassiveHelp ""

End Sub

Sub txtDescription_Change ()

'ok command availability dependent on completing all entries
cmdOK . Enabled = ((txtRussian <> "") And (txtEnglish <> "") And (txtDescription <> ""))

End Sub

Sub txtDescription_KeyPress (KeyAscii As Integer)

'convert double-quotes to single—-quotes
If KeyAscii = 34 Then

KeyAscii = Asc("'")
End If

End Sub

Sub txtDescription_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

'show topical help on info line
PassiveHelp "Enter a description of this expression."

End Sub

Sub txtEnglish_Change ()
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'ok command availability dependent on completing all entries

cmdOK . Enabled = ((txtRussian <> "") And (txtEnglish <> "") And (txtDescription <> ""))
End Sub
Sub txtEnglish_KeyPress (KeyAscii As Integer)

End

'convert double-quotes to single-—-quotes
If KeyAscii = 34 Then

KeyAscii = Asc("'™)
End If

Sub

Sub

txtEnglish_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

'show topical help on info line
PassiveHelp "Enter the components of the English expression."

End Sub
A\l
Sub txtRussian_Change ()
'ok command availability dependent on completing all entries
cmdOK . Enabled = ((txtRussian <> "") And (txtEnglish <> "") And (txtDescription <> ""))
End Sub
Sub txtRussian_KeyPress (KeyAscii As Integer)

End

'convert double-quotes to single—quotes
If KeyAscii = 34 Then

KeyAscii = Asc("'")
End If

Sub

Sub

txtRussian_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)
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'show topical help on info line
PassiveHelp "Enter the components of the Russian expression."

End Sub

v

'(frmTransliteration): shows transliterated form of current abstract and provides simple editing functions

Option Explicit

v

Sub Form_Load ()

'size window to portion of parent form
Height = Screen.Height / 1.72
Width = Screen.wWidth / 1.28

'position offset slightly from top-left
Left = Screen.Width * .04
Top = Screen.Height * .06

'enable functions available when transliteration form loaded

frmMain.menuPrintTransliteration.Enabled = True
frmMain.menuSaveTransliteration.Enabled = True
End Sub

Sub Form_ Resize ()

'fit display field vertically in window
If Height > 450 Then

pnlRoot.Height = Height - 450
End If

End Sub

Sub Form_Unload (Cancel As Integer)

'make functions unavailable when transliteration form unloaded

frmMain.menuPrintTransliteration.Enabled = False
frmMain.menuSaveTransliteration.Enabled = False
PassiveHelp ""
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End Sub

Sub pnlRoot_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)
PassiveHelp ""

End Sub

Sub txtTransliteration_Change ()

Static OneShot As Integer

'ignore first change when text loaded
If Not OneShot Then
OneShot = True
Exit Sub
Else
'indicate that changes have been made
gTransliterationModified = True
End If

End Sub

Sub txtTransliteration_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

'display help on window
PassiveHelp "This windows shows the transliterated abstract."

End Sub

'(frmTranslation): shows translation of current abstract and provides simple editing functions

Option Explicit

v

Sub Form_KeyDown (KeyCode As Integer, Shift As Integer)

'escape key aborts translation
If KeyCode = 27 Then
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gAbort = True
End If

End Sub

Sub Form_Load ()

'size window to portion of parent form
Height = Screen.Height / 1.72
Width = Screen.Width / 1.28

'position offset slightly from top-left
Left = Screen.Width * .04
Top = Screen.Height * .06

'enable functions available when translation form loaded
frmMain.menuSaveTranslation.Enabled = True
frmMain.menuPostEditTranslation.Enabled = True

End Sub

Sub Form_Resize ()

'fit display field vertically in window
If Height > 450 Then

pnlRoot.Height = Height - 450
End If

End Sub

Sub Form_Unload (Cancel As Integer)

'make functions unavailable when translation form unloaded

frmMain.menuSaveTranslation.Enabled = False
frmMain.menuPostEditTranslation.Enabled = False
PassiveHelp ""

End Sub

Sub pnlRoot_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)
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PassiveHelp ""

End Sub

Sub txtTranslation_Change ()

Static OneShot As Integer

'ignore first change when text loaded
If Not OneShot Then
OneShot = True
Exit Sub
Else
'indicate that changes have been made
gTranslationModified = True
End If

End Sub

Sub txtTranslation_KeyDown (KeyCode As Integer, Shift As Integer)

'escape key aborts translation
If KeyCode = 27 Then

gAbort = True
End If

End Sub

Sub txtTranslation_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

'display help on window
PassiveHelp "This windows shows the translated document."

End Sub

'(frmTranslationDetails): shows transfer details of current abstract

Option Explicit

402



v

Sub Form_Load ()

'size window to portion of parent form
Height = Screen.Height / 1.3
Width = Screen.Width / 1.1

'position offset slightly from top-left
Left = Screen.Width * .04
Top = Screen.Height * .06

'enable functions available when translation form loaded

frmMain.menuSave.Enabled = True

frmMain.menuSaveTranslationDetails.Enabled = True

frmMain.menuPrint.Enabled = True

frmMain.menuPrintTranslationDetails.Enabled = True
End Sub

Sub Form_Resize ()

'fit display field vertically in window
If Height > 450 Then

pnlRoot.Height = Height - 450
End If

End Sub

Sub Form_Unload (Cancel As Integer)

'make functions unavailable when translation form unloaded

frmMain.menuSaveTranslationDetails.Enabled = False
frmMain.menuPrintTranslationDetails.Enabled = False
PassiveHelp ""

End Sub

Sub pnlRoot_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

PassiveHelp ""
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End

v

Sub

'(frmLexiconEditor): lexicon editor, used to lookup, add, modify, and delete lexicon entries

Option Explicit

Dim
Dim
Dim
Dim
Dim
Dim
Dim
Dim

Dim

fMode As Integer ‘'current editor mode {LOOKUP,ADD}
fSkip2ndStage As Integer 'flag indicating whether 2nd stage skipped for part of speech

fChangesMade As Integer 'flag indicating whether changes made

fBindPtr As Integer 'pointer to current record in lexicon

fUpperLimit As Integer 'inflection table range for part of speech

fLowerLimit As Integer

fUpperLimit2 As Integer 'second inflection table range for verbal adjectives (first range non-contiguous)

fLowerLimit2 As Integer

fInflectionNum As Integer 'current inflection pattern number (fLowerLimit<=n<=fUpperLimit)

Const LOOKUP = 1 'enumerations for fMode
Const ADD = 2

v

'enabled/disable associations list box

Sub

Associations (State As Integer)

Dim i As Integer

lstAssociations.Enabled = State

If State Then
'enable field
1lblAssociations.ForeColor = BLACK
lstAssociations.BackColor = CREAM
Else
'disable field
lblAssociations.ForeColor = SAND
lstAssociations.Clear
lstAssociations.BackColor = LTSAND

'reset any selections
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For i = 0 To lstAssociations.ListCount
lstAssociations.Selected(i) = False
Next i
End If

End Sub

v

1

'reset entry fields for english verbs

v

Sub ClearEnglishVerbPanel ()

txtPresentIndicative2nd = ""
txtPresentIndicativel3rd = ""
txtImperfectIndicative = ""
txtProgressive = ""
txtPastParticiple = ""
txtVAdvProgressive = ""
txtVAdvPastParticiple = ""

End Sub

v

'clear entry field for general english word

Sub ClearGeneralPanel ()
txtEnglishWord = ""

End Sub

'clear all inflection tables

v

Sub ClearInflectedForms ()
Dim i As Integer
'clear out verbal adverb inflections
For 1 = 0 To 2
1blVerbalAdverbDeclension(i) .Caption =

Next 1

'clear out noun inflections
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For i = 0 To 13
1blNounDeclension(i) .Caption = ""
Next 1

'clear out adjective inflections

For i = 0 To 35
1blAdjectiveDeclension(i) .Caption = ""

Next i

'clear out verb inflections
For i = 0 To 12

1blVerbConjugation(i) .Caption = ""
Next 1

End Sub

'reset english noun entry field and article list box

Sub ClearNounPanel ()

Dim i

'clear noun fields
txtSingular = ""
txtPlural = ""

'unselect all articles in list

For i = 0 To lstArticles.ListCount - 1
lstArticles.Selected(i) = False

Next 1

End Sub

v

'reset entry fields for english verbs

Sub ClearPerfectiveVerbPanel ()
txtPerfectivelndicative = ""
txtPerfectivelImperfect = ""
txtPerfectivePastParticiple = ""

End Sub
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'initiate add operation

Sub cmdAddNew_Click ()

End

'indicate add new entry

fMode = ADD

'set controls

cmdAddNew . Enabled = False
cmdLookup.Enabled = False
False

cmdClose.Enabled =
cmdCancel .Enabled =

True

'enable stem entry field
1lblStem.Caption = "New Stem:"

Stem True
txtStem. SetFocus

Sub

Sub

cmdAddNew_MouseMove

(Button As Integer, Shift As Integer,

'display help on current object

PassiveHelp "Define and add a new entry to the lexicon."

Sub

X As Single,

Y As Single)

back to previous folder

cmdBack_Click ()

cmdNext.Enabled = True

'if at 3rd stage, return to 2nd; otherwise...

If cmdNext.Tag = "3" And Not fSkip2ndStage Then
cmdNext.Tag = "2"
Setup2ndStage

'...must be at 2nd,
Else
cmdBack .Enabled

so go back to 1lst

False
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cmdNext.Tag = "1"
SetuplstStage
End If

End Sub

Sub cmdBack_MouseMove (Button As Integer, Shift As Integer,

'display help on current object
PassiveHelp "Return to the previous screen."

End Sub

v

X As Single,

Y As Single)

'abort current operation and reset lexicon editor
A\l

Sub cmdCancel_Click ()

'reset entry fields

Stem False

PartOfSpeech False
PrimaryAttributes False
SecondaryAttributes False
Associations False
DisambiguationExpression False

'clear fields on 2nd and 3rd stages
txtInflectionNumber.Text = ""
ClearNounPanel

'reset available commands
ResetCommands

'return to lst stage
1blStem.Caption = "New Stem:"
fBindPtr = 0

cmdNext.Tag = "1"
SetuplstStage
cmdAddNew . SetFocus

End Sub

Sub cmdCancel_MouseMove (Button As Integer, Shift As

Integer,
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'display help on current object
PassiveHelp "Ignore the changes made to the current entry."

End Sub

v

'close lexicon editor and return to main interface

v

Sub cmdClose Click ()

'if changes made, update lexicon file
If fChangesMade Then
StorelLexicon
'reset flag to indicate changes made
fChangesMade = False
End If

'close Lexicon Editor
PassiveHelp ""
Hide

End Sub

Sub cmdClose_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

'display help on current object
PassiveHelp "Exit the Lexicon Editor and return to the main interface."

End Sub

Sub cmdDelete Click ()

'confirm current entry deletion
Beep
MsgBoxAnswer = MsgBox("Are you sure you want to delete the current entry from the lexicon?", MB_ICONQUESTION +
MB_YESNO + MB_DEFBUTTONZ2, "Confirm Delete")
If MsgBoxAnswer = ID_YES Then
'...delete current entry
DeletelexiconEntry (fBindPtr)
fChangesMade = True

'reset Lexicon Editor
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cmdCancel Click
End If

End Sub

Sub cmdDelete_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

'display help on current object
PassiveHelp "Remove the current entry from the lexicon."

End Sub

Sub cmdHelp_Click ()
'bring up help
frmHelp.Tag = HELPS5_FILENAME
frmHelp.Show 1

End Sub

Sub cmdHelp_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

'display help on current object
PassiveHelp "Display help on using the Lexicon Editor."

End Sub

'lookup russian stem word in lexicon
\l

Sub cmdLookup_Click ()

'indicate looking up entry
fMode = LOOKUP

'set controls

cmdAddNew.Enabled = False
cmdLookup.Enabled = False
cmdClose.Enabled = False
cmdCancel .Enabled = True
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'enable stem entry field
1blStem.Caption = "Lookup Entry:"
Stem True

txtStem.SetFocus

End Sub

Sub cmdLookup_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

'display help on current object
PassiveHelp "Find an entry in the lexicon and display its syntactic details."

End Sub

'go to next folder

Sub cmdNext_Click ()

Dim POS As Integer
Dim Found As Integer
Dim i As Integer

'get part of speech from list
POS = lstPartOfSpeech.ItemData(lstPartOfSpeech.ListIndex)

'transition from 1lst stage to 2nd
If cmdNext.Tag = "1" Then
'on parts of speech where primary attributes required...
If (POS <> PRONOUN_RELATIVE) And (POS <> PRONOUN_DEMONSTRATIVE) And (POS <> PREPOSITION) And (POS <>
CONJUNCTION) And (POS <> INTERJECTION) And (POS <> FIXED_EXPRESSION) Then
'...make sure primary attribute(s) selected
Found = False
For 1 = 0 To lstPrimaryAttributes.ListCount - 1
If lstPrimaryAttributes.Selected(i) Then
Found = True
Exit For
End If
Next 1

'if missing, indicate and don't proceed to next folder
If Not Found Then
Beep
MsgBox ("You must select a primary attribute."), MB_ICONSTOP, ("Missing Entry")
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lstPrimaryAttributes.SetFocus
Exit Sub
End If
End If

'on parts of speech where secondary attributes required...
If POS = PREPOSITION Then
'...make sure primary attribute(s) selected
Found = False
For 1 = 0 To lstSecondaryAttributes.ListCount - 1
If lstSecondaryAttributes.Selected(i) Then
Found = True
Exit For
End If
Next 1

'if missing, indicate and don't proceed to last folder

If Not Found Then
Beep
MsgBox ("You must select a secondary attribute."), MB_ICONSTOP, ("Missing Entry")
lstSecondaryAttributes.SetFocus
Exit Sub

End If

End If

'if currently on 2nd stage, go to 3rd; otherwise...
If fSkip2ndStage Then

cmdBack.Enabled = True

cmdNext.Enabled = False

cmdNext.Tag = "3"

Setup3rdStage
'...must be on 1lst, so go to 2nd
Else

'setup 2nd stage folder

Setup2ndStage

'indicate next transition from 2nd stage to 3rd
cmdBack.Enabled = True
cmdNext.Tag = "2"

End If

'transition from 2nd stage to 3rd
Else
cmdBack.Enabled = True
cmdNext.Enabled False
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cmdNext.Tag = "3"
Setup3rdStage
End If

End Sub

Sub cmdNext_MouseMove (Button As Integer,

'display help on current object
PassiveHelp "Proceed to the next screen."

End Sub

v

Shift As Integer, X As Single, Y As Single)

'complete current operation, compile record for lexicon entry, then update lexicon

Sub cmdUpdate_Click ()

Dim PrimaryAttributeCode
Dim SecondaryAttributeCode
Dim TransferAttributeCode
Dim CharPtr

Dim SingularChar

Dim PluralChar

Dim NumDropOffs

Dim PluralString

Dim Target

Dim PluralCode

Dim LongerForm

Dim 1

Dim LexiconEntry

As
As
As
As
As
As
As
As
As
As
As
As
As

Integer
Integer
Integer
Integer
String * 1
String * 1
Integer
String
String
Integer
Integer
Integer
LexiconType

'verify that article selection made
If pnlEnglishNouns.Visible Then

If (lstArticles.Selected(0) = False) And
False) And (lstArticles.Selected(3) = False) Then

Beep
MsgBox ("You must select the article(s)
lstArticles.SetFocus
Exit Sub

End If

End If

'build primary attribute code

(lstArticles.Selected(l) = False) And

for this English word."), MB_ICONSTOP,
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For 1 = 0 To lstPrimaryAttributes.ListCount - 1
If lstPrimaryAttributes.Selected(i) Then
PrimaryAttributeCode = PrimaryAttributeCode + lstPrimaryAttributes.ItemData(i)
End If
Next i

'build secondary attribute code
For 1 = 0 To lstSecondaryAttributes.ListCount - 1
If lstSecondaryAttributes.Selected(i) Then
SecondaryAttributeCode = SecondaryAttributeCode + lstSecondaryAttributes.ItemData(i)
End If
Next i

'if noun, build transfer attribute
If pnlEnglishNouns.Visible Then
'build transfer attribute code from associations
For i = 0 To lstAssociations.ListCount - 1
If lstAssociations.Selected(i) Then
TransferAttributeCode = TransferAttributeCode + lstAssociations.ItemData(i)
End If
Next i

'continue building transfer attribute code from target plurals
'strip any leading/trailing whitespace

txtSingular = Trim(txtSingular)

txtPlural = Trim(txtPlural)

'if forms identical, assign code; otherwise...
If txtSingular = txtPlural Then
PluralCode = PLURALL

'...decode further
Else
'determine which form longer
If Len(txtSingular) > Len(txtPlural) Then

LongerForm = Len(txtSingular)
Else

LongerForm = Len(txtPlural)
End If

'compare singular and plural forms characterwise
For CharPtr = 1 To LongerForm
SingularChar = LCase(Mid(txtSingular, CharPtr, 1))
PluralChar = LCase(Mid(txtPlural, CharPtr, 1))
'if stems no longer match...
If PluralChar <> SingularChar Then
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'...determine how many characters to drop off singular before adding plural ending
NumDropOffs = Len(txtSingular) - CharPtr + 1
PluralString = Mid(txtPlural, CharPtr)
Exit For
End If
Next CharPtr

'determine drop off string
Select Case PluralString

Case "s": PluralCode = PLURALZ2
Case "es": PluralCode = PLURAL3
Case "ies": PluralCode = PLURAL4

v v

'determine code for (leaf->leaves != knife->knives)

Case "ves":

ves

If NumDropOffs = 1 Then
PluralCode = PLURALD

Else
PluralCode = PLURAL®6
End If
Case "a": PluralCode = PLURALY7
Case "i": PluralCode = PLURALS
Case "en": PluralCode = PLURAL9
Case "ice": PluralCode = PLURALIOQO

Case "eese": PluralCode = PLURALI11

'deal with unknown plural form (should be user's fault)

Case Else: Beep
MsgBox ("There is currently no plural encoding scheme for deriving '" & txtPlural & "
from '" & txtSingular & "' No update can be performed."), MB_ICONSTOP, ("Program Limitation")
txtPlural.SetFocus
Exit Sub
End Select
TransferAttributeCode = TransferAttributeCode + PluralCode
End If
'continue building transfer attribute code from target articles
For 1 = 0 To lstArticles.ListCount - 1
If lstArticles.Selected(i) Then
TransferAttributeCode = TransferAttributeCode + lstArticles.ItemData(i)
End If
Next 1
End If

'determine target encoding:
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'nouns
If pnlEnglishNouns.Visible Then
Target = txtSingular
'pronouns, adjectives, adverbs, prepositions, interrogatives, interjections, emphatic particles, conjunction,
fixed expression
ElselIf pnlGeneral.Visible Then
Target = txtEnglishWord
'verbal adverbs
ElselIf pnlVerbalAdverb.Visible Then
Target = txtVAdvProgressive & CONJUGATION_DELIMITER & txtVAdvPastParticiple
'perfective verbs
Elself pnlPerfectiveVerbs.Visible Then
Target = txtPerfectivelIndicative & CONJUGATION_DELIMITER & txtPerfectivelmperfect & CONJUGATION_DELIMITER &
txtPerfectivePastParticiple
'imperfective verbs, verbal adjectives
Else
Target = txtPresentIndicative2nd & CONJUGATION_DELIMITER & txtPresentIndicative3rd & CONJUGATION_DELIMITER &
txtImperfectIndicative & CONJUGATION_DELIMITER & txtProgressive & CONJUGATION_DELIMITER & txtPastParticiple
End If

'build lexicon entry record

LexiconEntry.Stem = Trim(txtStem)

LexiconEntry.PartOfSpeech = lstPartOfSpeech.ItemData(lstPartOfSpeech.ListIndex)
LexiconEntry.Target = Target

LexiconEntry.InflectionPattern = Val(txtInflectionNumber)
LexiconEntry.PrimaryAttributes = PrimaryAttributeCode
LexiconEntry.SecondaryAttributes = SecondaryAttributeCode
LexiconEntry.TransferAttributes = TransferAttributeCode
LexiconEntry.Disambiguation = ConvertQuotes(txtDisambiguationExpression)

'if updating changes to existing entry...
If fMode = LOOKUP Then
'...delete current entry
DeletelexiconEntry (fBindPtr)
End If

'insert entry into resident lexicon and regenerate index
InsertlexiconEntry LexiconEntry

GeneratelLexiconIndex

'indicate changes made
fChangesMade = True

'reset lexicon editor
cmdCancel Click
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End Sub

Sub cmdUpdate_MouseMove (Button As Integer, Shift As Integer, X As Single,

'display help on current object
PassiveHelp "Make the current changes to the lexicon permanent."

End Sub

v

Y As Single)

'convert double-quotes to single-quotes

Function ConvertQuotes (ByVal InString As String) As String
Dim i As Integer

'find and replace each quote
For 1 = 1 To Len(InString)

If Mid(InString, i, 1) = Chr(34) Then
Mid(InString, i, 1) = """
End If
Next 1
ConvertQuotes = InString

End Function

'enable/disable disambiguation expression entry field

Sub DisambiguationExpression (State As Integer)
txtDisambiguationExpression.Enabled = State

If State Then
'enable field
1blDisambiguationExpression.ForeColor = BLACK
txtDisambiguationExpression.BackColor = CREAM
pnlDisambiguationExpression.BackColor = CREAM
Else
'disable field
1blDisambiguationExpression.ForeColor = SAND
txtDisambiguationExpression.Text = ""
txtDisambiguationExpression.BackColor = LTSAND
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pnlDisambiguationExpression.BackColor = LTSAND
End If

End Sub

Sub Form_ Activate ()
MousePointerContinue

'preset form components

txtStem.Height = 252
txtDisambiguationExpression.Height = 252
cmdNext.Tag = "1"

pnlRussianPartI.ZOrder O

'set focus to first button, if available
If cmdAddNew.Enabled Then

cmdAddNew. SetFocus
End If

'insert unknown word if given
If Tag <> "" Then

txtStem = Tag

cmdAddNew Click

Tag — mnwn
End If

End Sub

Sub Form_KeyDown (KeyCode As Integer, Shift As Integer)

'control+l brings up hidden dialog for demonstration of symbolic constants
If (KeyCode = 76) And (Shift = 2) Then

frmLookup.Show 1
End If

End Sub

v

'initialize form components and static list boxes

Sub Form Load ()
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'load part of speech list

lstPartOfSpeech.
lstPartOfSpeech.
lstPartOfSpeech.
lstPartOfSpeech.
lstPartOfSpeech.
lstPartOfSpeech.
lstPartOfSpeech.
lstPartOfSpeech.
lstPartOfSpeech.
lstPartOfSpeech.
lstPartOfSpeech.
lstPartOfSpeech.
lstPartOfSpeech.
lstPartOfSpeech.
lstPartOfSpeech.
lstPartOfSpeech.
lstPartOfSpeech.
lstPartOfSpeech.
lstPartOfSpeech.
lstPartOfSpeech.
lstPartOfSpeech.
lstPartOfSpeech.
lstPartOfSpeech.
lstPartOfSpeech.
lstPartOfSpeech.
lstPartOfSpeech.
lstPartOfSpeech.
lstPartOfSpeech.
lstPartOfSpeech.
lstPartOfSpeech.
lstPartOfSpeech.
lstPartOfSpeech.
lstPartOfSpeech.
lstPartOfSpeech.
lstPartOfSpeech.
lstPartOfSpeech.

AddItem "Adjective"

ItemData(0) = ADJECTIVE

AddItem "Adverb"

ItembData(l) = ADVERB

AddItem "Conjunction"
ItemData(2) = CONJUNCTION
AddItem "Emphatic Particle"
ItemData(3) = INTERJECTION
AddItem "Fixed Expression"
ItemData(4) = FIXED_EXPRESSION
AddItem "Interjection"
ItemData(5) = INTERJECTION
AddItem "Interrogative"
ItemData(6) = INTERROGATIVE
AddItem "Noun, animate"
ItemData(7) = NOUN_ANIMATE
AddItem "Noun, inanimate"
ItemData(8) = NOUN_INANIMATE
AddItem "Preposition"
ItemData(9) = PREPOSITION
AddItem "Pronoun, demonstrative"
ItemData(10) = PRONOUN_DEMONSTRATIVE
AddItem "Pronoun, indefinite"
ItemData(ll) = PRONOUN_INDEFINITE
AddItem "Pronoun, personal"
ItemData(1l2) = PRONOUN_PERSONAL
AddItem "Pronoun, possessive"
ItemData(13) = PRONOUN_POSSESSIVE
AddItem "Pronoun, relative"
ItemData(14) = PRONOUN_RELATIVE
AddItem "Verb"

ItemData(l5) = VERB

AddItem "Verbal Adjective"
ItemData(l1l6) = VERBAL_ADJECTIVE
AddItem "Verbal Adverb"
ItemData(l1l7) = VERBAL_ADVERB

'initialize entry fields

Stem False

PrimaryAttributes False
SecondaryAttributes False
Associations False

DisambiguationExpression False
End Sub
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'unpack inflections for given pattern number and append to stem

Sub GenerateInflectedForms ()

Dim FieldPtr As Integer
Dim BreakStart As Integer
Dim BreakEnd As Integer
Dim POS As Integer
Dim Inflection As String
Dim InflectionString As String
Dim InflectionPtr As Integer
Dim i As Integer

Static Inflections(36) As String

On Error Resume Next

'don't process if cancel operation selected

If (lstPartOfSpeech.ListIndex < 0) Then
Exit Sub

End If

'find enumerated position of all occurrences of ending

FieldPtr = 1

InflectionString = INFLECTION_DELIMITER & gPattern(fInflectionNum) & INFLECTION_DELIMITER
POS = lstPartOfSpeech.ItemData(lstPartOfSpeech.ListIndex)

'process patterns only, not gaps in record
If Len(InflectionString) > 2 Then
Do
BreakStart = InStr(FieldPtr, InflectionString, INFLECTION_DELIMITER) +
BreakEnd = InStr(BreakStart, InflectionString, INFLECTION_DELIMITER) -
'1f inflection pattern exhausted, exit loop
If BreakEnd < 0 Then
Exit Do
End If
'extract next field from inflection pattern
Inflection = Mid(InflectionString, BreakStart, BreakEnd - BreakStart + 1)
'deal with null ending
If Inflection = "#" Then
Inflection = ""
End If

1
1
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'store current inflection in temp list to append to current stem
Inflections(InflectionPtr) = Inflection
InflectionPtr = InflectionPtr + 1

'skip unused entries on adjectives and demonstrative and possessive pronouns
If ((POS = PRONOUN_DEMONSTRATIVE) Or (POS = ADJECTIVE) Or (POS = PRONOUN_POSSESSIVE)) And ((InflectionPtr
= 8) Or (InflectionPtr = 17) Or (InflectionPtr = 26)) Then
Inflections(InflectionPtr) = "/"
InflectionPtr = InflectionPtr + 1

'skip unused entries on relative pronoun

ElseIf (POS = PRONOUN RELATIVE) And ((InflectionPtr = 7) Or (InflectionPtr = 16) Or (InflectionPtr = 25))
Then
Inflections(InflectionPtr) = "/"
InflectionPtr = InflectionPtr + 1
Inflections(InflectionPtr) = "/"
InflectionPtr = InflectionPtr + 1
'skip unused entries on verbal adjectives
ElseIf (POS = VERBAL ADJECTIVE) And ((InflectionPtr = 7) Or (InflectionPtr = 16) Or (InflectionPtr = 25))
Then

'process all verbal adjectives except past passive
If Not lstPrimaryAttributes.Selected(6) Then
Inflections(InflectionPtr) = "/"
InflectionPtr = InflectionPtr + 1
Inflections(InflectionPtr) = "/"
InflectionPtr = InflectionPtr + 1
End If
End If
'move pointer to next field and compiled list slot
FieldPtr = BreakEnd + 1
'fail-safe loop exit for when no case found (ie. error in word or inflection pattern)
Loop Until FieldPtr > Len(gPattern(fInflectionNum))

'generate inflections
For i = 0 To InflectionPtr - 1
'combine stem and inflections for valid stems; otherwise...
If Inflections(i) <> "/" Then
'determine which table to update
If pnlNouns.Visible Then
1blNounDeclension(i).Caption = txtStem & Inflections(i)
ElselIf pnlAdjectives.Visible Then
1blAdjectiveDeclension(i) .Caption = txtStem & Inflections(i)
ElseIf POS = PRONOUN_INDEFINITE Then
1blPronounDeclension(i).Caption = txtStem & Inflections(i) &
ElseIf POS = INTERROGATIVE Then

n_mn
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1blPronounDeclension(i).Caption
ElseIf POS = PRONOUN_PERSONAL Then
1blPronounDeclension(i).Caption

ElselIf pnlVerbalAdverbs.Visible Then

1blVerbalAdverbDeclension(i) .Caption =

ElselIf pnlVerbs.Visible Then
1blvVerbConjugation(i).Caption =
End If

'...blank field
Else

'determine which table field to blank

If pnlNouns.Visible Then
1blNounDeclension(i).Caption =
ElselIf pnlAdjectives.Visible Then

1blAdjectiveDeclension(i) .Caption =

ElselIf pnlPronouns.Visible Then

txtStem & Inflections(i)
txtStem & Inflections(i)

txtStem & Inflections(i)

txtStem & Inflections(i)

wn

1blPronounDeclension(i) .Caption =
ElselIf pnlVerbalAdverbs.Visible Then

1blVerbalAdverbDeclension(i) .Caption =

ElselIf pnlVerbs.Visible Then
1blVerbConjugation(i).Caption =
End If
End If
Next 1
PassiveHelp ""

'blank current inflections

Else
PassiveHelp "This
entry."
ClearInflectedForms
End If
End Sub

wn

inflection pattern number is not currently in

wn

use. It

cannot be assigned to the new

v

'hide inflection panels stacked on top of each other at 3rd stage

Sub HideInflectionPanels ()

pnlNouns.Visible = False
pnlPronouns.Visible = False
pnlAdjectives.Visible = False
pnlVerbs.Visible = False
pnlNouns.Visible = False
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pnlPronouns.Visible = False
pnlVerbalAdverbs.Visible = False

End Sub

Sub lstArticles_ Click ()

'enforce mutual exclusion on a/an
If lstArticles.ListIndex = 1 And lstArticles.Selected(2) Then

lstArticles.Selected(2) = False
ElseIf lstArticles.ListIndex = 2 And lstArticles.Selected(1l) Then
lstArticles.Selected(1l) = False
End If
End Sub

Sub lstArticles_KeyPress (KeyAscii As Integer)

'process carriage return
If KeyAscii = 13 Then
KeyAscii = 0
'if update command available, set focus to it; otherwise...
If cmdUpdate.Enabled Then
cmdUpdate.SetFocus
'...set focus to first entry field not filled in
Else
If txtSingular = "" Then
txtSingular.SetFocus
Else
txtPlural.SetFocus
End If
End If
End If

End Sub

Sub lstArticles_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

'display help on current object
PassiveHelp "Select the article(s) for the singular form of the current English noun."

End Sub
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Sub lstAssociations_Click ()

'reset current inflections
ClearInflectedForms

End Sub

Sub lstAssociations_KeyPress (KeyAscii As Integer)

'carriage return moves to 'Next' button
If KeyAscii = 13 Then

KeyAscii = 0

cmdNext .SetFocus
End If

End Sub

Sub lstAssociations_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

'show help on info line
PassiveHelp "Select the association attribute(s) for this Russian entry."

End Sub

'load contents of each stage based on attributes relevant to selected part of speech

Sub lstPartOfSpeech_Click ()
Dim POS As Integer
'set no upper inflection pattern range until requested

flowerLimit2 = -1
fUpperLimit?2 -1

'clear current contents of current lists and entry fields
lstPrimaryAttributes.Clear

lstSecondaryAttributes.Clear

lstAssociations.Clear

lstArticles.Clear

pnlEnglishNouns.Visible = False
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pnlEnglishVerbs.Visible = False

pnlPerfectiveVerbs.Visible = False
pnlVerbalAdverb.Visible = False
pnlGeneral .Visible = False
txtInflectionNumber = ""
txtEnglishWord = ""

txtVAdvProgressive = ""
txtVAdvPastParticiple = ""
HideInflectionPanels

'abort if no part of speech selected (cancel generates click event without
If lstPartOfSpeech.ListIndex < 0 Then

cmdNext .Enabled = False

Exit Sub
End If

'prepare next stage
cmdNext .Enabled = True
fSkip2ndStage = False

'decide how to load attribute list boxes
POS = lstPartOfSpeech.ItemData(lstPartOfSpeech.ListIndex)
Select Case POS

Case NOUN_ANIMATE, NOUN_INANIMATE:
'set fields
PrimaryAttributes True
SecondaryAttributes True
Associations True
DisambiguationExpression True

'load primary attribute list
lstPrimaryAttributes.AddItem "Masculine"

lstPrimaryAttributes.ItemData(0) = NOUN_MASCULINE
lstPrimaryAttributes.AddItem "Feminine"
lstPrimaryAttributes.ItemData(l) = NOUN_FEMININE
lstPrimaryAttributes.AddItem "Neuter"
lstPrimaryAttributes.ItemData(2) = NOUN_NEUTER
lstPrimaryAttributes.AddItem "Plural"
lstPrimaryAttributes.ItemData(3) = NOUN_PLURAL

'load secondary attribute list
lstSecondaryAttributes.AddItem "Genitive"

lstSecondaryAttributes.ItemData(0) = DEMAND1l_GENITIVE
lstSecondaryAttributes.AddItem "Dative"
lstSecondaryAttributes.ItemData(l) = DEMAND1_DATIVE
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lstSecondaryAttributes.AddItem "Instrumental"
lstSecondaryAttributes.ItemData(2) = DEMAND1_INSTRUMENTAL

'load source association list
lstAssociations.AddItem "Person"

lstAssociations.ItemData(0) = ASSOCIATION_PERSON
lstAssociations.AddItem "Place"
lstAssociations.ItemData(l) = ASSOCIATION_PLACE
lstAssociations.AddItem "Thing"
lstAssociations.ItemData(2) = ASSOCIATION_THING
lstAssociations.AddItem "Animal"
lstAssociations.ItemData(3) = ASSOCIATION_ANIMAL
lstAssociations.AddItem "Figurative/Idiomatic"
lstAssociations.ItemData(4) = ASSOCIATION_ FIGURATIVE

'load articles list
lstArticles.AddItem "None"

lstArticles.ItemData(0) = ARTICLE_ NONE
lstArticles.AddItem "A"
lstArticles.ItemData(l) = ARTICLE A
lstArticles.AddItem "An"
lstArticles.ItemData(2) = ARTICLE AN
lstArticles.AddItem "The"
lstArticles.ItemData(3) = ARTICLE THE
'set up other two stages for nouns
pnlInflectionDescriptor.Caption = "Noun Inflection Patterns"
ClearNounPanel

pnlNouns.Visible = True

pnlEnglishNouns.Visible = True

Case PRONOUN_PERSONAL:
'set fields
PrimaryAttributes True
SecondaryAttributes False
Associations False
DisambiguationExpression True

'load primary attribute list

lstPrimaryAttributes.AddItem "lst singular"
lstPrimaryAttributes.ItemData(0) = PERSONAL_PRONOUN_1ST_SINGULAR
lstPrimaryAttributes.AddItem "2nd singular"
lstPrimaryAttributes.ItemData(l) = PERSONAL_PRONOUN_2ND_SINGULAR
lstPrimaryAttributes.AddItem "3rd masculine"
lstPrimaryAttributes.ItemData(2) = PERSONAL_PRONOUN_3RD_SINGULAR_MASCULINE
lstPrimaryAttributes.AddItem "3rd feminine"
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Case

lstPrimaryAttributes.ItemData(3) = PERSONAL_PRONOUN_3RD_SINGULAR_FEMININE
lstPrimaryAttributes.AddItem "3rd neuter"
lstPrimaryAttributes.ItemData(4) = PERSONAL_PRONOUN_3RD_SINGULAR_NEUTER
lstPrimaryAttributes.AddItem "1st plural"
lstPrimaryAttributes.ItemData(5) = PERSONAL_PRONOUN_1ST_ PLURAL
lstPrimaryAttributes.AddItem "2nd plural"
lstPrimaryAttributes.ItemData(6) = PERSONAL_PRONOUN_2ND_PLURAL
lstPrimaryAttributes.AddItem "3rd plural"
lstPrimaryAttributes.ItemData(7) = PERSONAL_PRONOUN_3RD_PLURAL

'set up other two stages for personal pronouns
pnlInflectionDescriptor.Caption = "Personal Pronoun Inflection Patterns"
1blGeneral.Caption = "English Pronoun:"

fLowerLimit = PERSONAL_PRONOUN_START

fUpperLimit = PERSONAL_PRONOUN_END

txtInflectionNumber = fLowerLimit
pnlPronouns.Visible = True
pnlGeneral .Visible = True

PRONOUN_POSSESSIVE:

'set fields

PrimaryAttributes True
SecondaryAttributes False
Associations False
DisambiguationExpression True

'load primary attribute list

lstPrimaryAttributes.AddItem "Declinable"

lstPrimaryAttributes.ItemData(0) = POSS_PRONOUN_DECLINABLE
lstPrimaryAttributes.AddItem "3rd masc/neut, indec."
lstPrimaryAttributes.ItemData(l) = POSS_PRONOUN_INDECLINABLE_3RD MASC_NEUT
lstPrimaryAttributes.AddItem "3rd feminine, indec."
lstPrimaryAttributes.ItemData(2) = POSS_PRONOUN_INDECLINABLE_3RD_FEMININE
lstPrimaryAttributes.AddItem "3rd plural, indec."
lstPrimaryAttributes.ItemData(3) = POSS_PRONOUN_INDECLINABLE_3RD PLURAL

'set up other two stages for possessive pronouns
pnlInflectionDescriptor.Caption = "Possessive Pronoun Inflection Patterns"
1blGeneral.Caption = "English Pronoun:"

HideInflectionPanels

flowerLimit = POSSESSIVE_PRONOUN_START

fUpperLimit = POSSESSIVE_PRONOUN_END

txtInflectionNumber = fLowerLimit

pnlAdijectives.Visible = True

pnlAdijectives.Visible = True

pnlGeneral .Visible = True
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Case PRONOUN_INDEFINITE:
'set fields
PrimaryAttributes True
SecondaryAttributes False
Associations False
DisambiguationExpression True

'load primary attribute list
lstPrimaryAttributes.AddItem "Masculine"
lstPrimaryAttributes.ItemData(0) = NOUN_MASCULINE
lstPrimaryAttributes.AddItem "Neuter"
lstPrimaryAttributes.ItemData(l) = NOUN_NEUTER

'set up other two stages for indefinite pronouns
pnlInflectionDescriptor.Caption = "Indefinite Pronoun Inflection Patterns"
1blGeneral.Caption = "English Pronoun:"

HideInflectionPanels

fLowerLimit = INDEFINITE_PRONOUN_START

fUpperLimit = INDEFINITE_PRONOUN_END

txtInflectionNumber = fLowerLimit
pnlPronouns.Visible = True
pnlGeneral .Visible = True

Case PRONOUN_RELATIVE
'set fields
PrimaryAttributes False
SecondaryAttributes False
Associations False
DisambiguationExpression True

'set up other two stages for relative pronoun
pnlInflectionDescriptor.Caption = "Relative Pronoun Inflection Patterns"
1blGeneral.Caption = "English Pronoun:"

fLowerLimit = RELATIVE_PRONOUN_AT

fUpperLimit = RELATIVE_PRONOUN_AT

txtInflectionNumber = fLowerLimit
pnlAdijectives.Visible = True
pnlGeneral .Visible = True

Case PRONOUN_DEMONSTRATIVE:
'set fields
PrimaryAttributes False
SecondaryAttributes False
Associations False
DisambiguationExpression True
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'set up other two stages for demonstrative pronouns
pnlInflectionDescriptor.Caption = "Demonstrative Pronoun Inflection Patterns"
1blGeneral.Caption = "English Pronoun:"

HideInflectionPanels

fLowerLimit = DEMONSTRATIVE_PRONOUN_START

fUpperLimit = DEMONSTRATIVE_PRONOUN_END

txtInflectionNumber = fLowerLimit
pnlAdjectives.Visible = True
pnlGeneral .Visible = True

Case VERB:
'set fields

PrimaryAttributes True
SecondaryAttributes True
Associations False
DisambiguationExpression True

'load primary attribute list
lstPrimaryAttributes.AddItem "Main"
lstPrimaryAttributes.ItemData(0) = VERB_MAIN
lstPrimaryAttributes.AddItem "Auxiliary"
lstPrimaryAttributes.ItemData(l) = VERB_AUXILIARY
lstPrimaryAttributes.AddItem "Imperfective"
lstPrimaryAttributes.ItemData(2) = VERB_IMPERFECTIVE
lstPrimaryAttributes.AddItem "Perfective"
lstPrimaryAttributes.ItemData(3) = VERB_PERFECTIVE
lstPrimaryAttributes.AddItem "Non-reflexive"
lstPrimaryAttributes.ItemData(4) = VERB_NONREFLEXIVE
lstPrimaryAttributes.AddItem "Reflexive, active"
lstPrimaryAttributes.ItemData(5) = VERB_REFLEXIVE_ACTIVE
lstPrimaryAttributes.AddItem "Reflexive, passive"
lstPrimaryAttributes.ItemData(6) = VERB_REFLEXIVE_PASSIVE
lstPrimaryAttributes.AddItem "Indeterminate"
lstPrimaryAttributes.ItemData(7) = VERB_INDETERMINATE
lstPrimaryAttributes.AddItem "Determinate"
lstPrimaryAttributes.ItemData(8) = VERB_DETERMINATE

'load secondary attribute list
lstSecondaryAttributes.AddItem "Nominative"
lstSecondaryAttributes.ItemData(0) = DEMAND2_NOMINATIVE
lstSecondaryAttributes.AddItem "Genitive"
lstSecondaryAttributes.ItemData(l) = DEMAND2_GENITIVE
lstSecondaryAttributes.AddItem "Dative"
lstSecondaryAttributes.ItemData(2) = DEMAND2_DATIVE
lstSecondaryAttributes.AddItem "Accusative"
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Case

lstSecondaryAttributes.ItemData(3) = DEMAND2_ACCUSATIVE
lstSecondaryAttributes.AddItem "Instrumental"
lstSecondaryAttributes.ItemData(4) = DEMAND2_INSTRUMENTAL

'set up other two stages for verbs
pnlInflectionDescriptor.Caption = "Verb Inflection Patterns
HideInflectionPanels

ClearEnglishVerbPanel

ClearPerfectiveVerbPanel

fLowerLimit = VERB_START

fUpperLimit = VERB_END

txtInflectionNumber = fLowerLimit

pnlVerbs.Visible = True

"

ADJECTIVE:

'set fields

PrimaryAttributes True
SecondaryAttributes True
Associations False
DisambiguationExpression True

'load primary attribute list
lstPrimaryAttributes.AddItem "Normal, long form"

lstPrimaryAttributes.ItemData(0) = ADJECTIVE_LONG_FORM
lstPrimaryAttributes.AddItem "Normal, short form"
lstPrimaryAttributes.ItemData(l) = ADJECTIVE_SHORT_FORM
lstPrimaryAttributes.AddItem "Comparative"
lstPrimaryAttributes.ItemData(2) = ADJECTIVE_COMPARATIVE
lstPrimaryAttributes.AddItem "Superlative (simple)"
lstPrimaryAttributes.ItemData(3) = ADJECTIVE_SUPERLATIVE

'load secondary attribute list
lstSecondaryAttributes.AddItem "Genitive"
lstSecondaryAttributes.ItemData(0) = DEMAND1l_GENITIVE
lstSecondaryAttributes.AddItem "Dative"
lstSecondaryAttributes.ItemData(l) = DEMAND1_DATIVE
lstSecondaryAttributes.AddItem "Instrumental"
lstSecondaryAttributes.ItemData(2) = DEMAND1_INSTRUMENTAL

'set up other two stages for adjectives
pnlInflectionDescriptor.Caption = "Adjective Inflection Patterns"
1blGeneral.Caption = "English Adjective:"

flowerLimit = ADJECTIVE_START

fUpperLimit = ADJECTIVE_END

txtInflectionNumber = fLowerLimit

HideInflectionPanels
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Case

Case

pnlAdijectives.Visible = True
pnlGeneral .Visible = True
ADVERB:

'set fields

PrimaryAttributes True
SecondaryAttributes True
Associations False
DisambiguationExpression True

'load primary attribute list
lstPrimaryAttributes.AddItem "Normal"
lstPrimaryAttributes.ItemData(0) = ADVERB_NORMAL
lstPrimaryAttributes.AddItem "Comparative"
lstPrimaryAttributes.ItemData(l) = ADVERB_COMPARATIVE
lstPrimaryAttributes.AddItem "Superlative"
lstPrimaryAttributes.ItemData(2) = ADVERB_SUPERLATIVE

'load secondary attribute list
lstSecondaryAttributes.AddItem "Genitive"

lstSecondaryAttributes.ItemData(0) = DEMAND1_GENITIVE
lstSecondaryAttributes.AddItem "Dative"
lstSecondaryAttributes.ItemData(l) = DEMAND1_DATIVE

lstSecondaryAttributes.AddItem "Instrumental"

lstSecondaryAttributes.ItemData(2) = DEMAND1_INSTRUMENTAL

'set up other two stages for adverbs
1blGeneral.Caption = "English Adverb:"
HideInflectionPanels

fSkip2ndStage = True

pnlGeneral .Visible = True
PREPOSITION:

'set fields

PrimaryAttributes False
SecondaryAttributes True
Associations False
DisambiguationExpression True

'load secondary attribute list
lstSecondaryAttributes.AddItem "Genitive"

lstSecondaryAttributes.ItemData(0) = DEMAND3_GENITIVE
lstSecondaryAttributes.AddItem "Dative"
lstSecondaryAttributes.ItemData(l) = DEMAND3_DATIVE

lstSecondaryAttributes.AddItem "Accusative"

lstSecondaryAttributes.ItemData(2) = DEMAND3_ACCUSATIVE
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lstSecondaryAttributes.AddItem "Instrumental"

lstSecondaryAttributes.ItemData(3) = DEMAND3_INSTRUMENTAL
lstSecondaryAttributes.AddItem "Prepositional"
lstSecondaryAttributes.ItemData(4) = DEMAND3_PREPOSITIONAL

'set up other two stages for prepositions
1blGeneral.Caption = "English Preposition:"
HideInflectionPanels

ClearGeneralPanel

fSkip2ndStage = True

pnlGeneral .Visible = True

Case INTERROGATIVE:
'set fields
PrimaryAttributes True
SecondaryAttributes False
Associations False
DisambiguationExpression True

'load primary attribute list

lstPrimaryAttributes.AddItem "Masculine"
lstPrimaryAttributes.ItemData(0) = INTERROGATIVE MASCULINE
lstPrimaryAttributes.AddItem "Neuter"
lstPrimaryAttributes.ItemData(l) = INTERROGATIVE_NEUTER
lstPrimaryAttributes.AddItem "Indeclinable"
lstPrimaryAttributes.ItemData(2) = INTERROGATIVE_INDECLINABLE

'set up other two stages for interrogatives
pnlInflectionDescriptor.Caption = "Interrogative Inflection Patterns"
1blGeneral.Caption = "English Interrogative:"

HideInflectionPanels

flowerLimit = INTERROGATIVE_START

fUpperLimit = INTERROGATIVE_END

txtInflectionNumber = fLowerLimit
pnlPronouns.Visible = True
pnlGeneral .Visible = True

Case CONJUNCTION, FIXED EXPRESSION, EMPHATIC_PARTICLE, INTERJECTION:
'set fields
PrimaryAttributes False
SecondaryAttributes False
Associations False
DisambiguationExpression True

'set up other two stages
ClearGeneralPanel
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Case

fSkip2ndStage = True
pnlGeneral .Visible = True
'set title to entry field
Select Case POS

Case EMPHATIC_PARTICLE:

Case CONJUNCTION:

Case INTERJECTION:

Case FIXED_EXPRESSION:
End Select

VERBAL_ADVERB:

'set fields

PrimaryAttributes True
SecondaryAttributes True
Associations False
DisambiguationExpression True

'load primary attribute list
lstPrimaryAttributes.AddItem
lstPrimaryAttributes.
lstPrimaryAttributes
lstPrimaryAttributes.
lstPrimaryAttributes
lstPrimaryAttributes.
lstPrimaryAttributes
lstPrimaryAttributes.
lstPrimaryAttributes.AddItem
lstPrimaryAttributes.

'load secondary attribute list
lstSecondaryAttributes.AddItem
lstSecondaryAttributes.
lstSecondaryAttributes.AddItem
lstSecondaryAttributes.
lstSecondaryAttributes.AddItem
lstSecondaryAttributes.
lstSecondaryAttributes.AddItem
lstSecondaryAttributes.
lstSecondaryAttributes.AddItem
lstSecondaryAttributes.

ItemData(0) =
.AddItem "Reflexive,
ItemData(l) =
.AddItem "Reflexive,
ItemData(2) =
.AddItem "Imperfective"
ItemData(3) =

ItemData(4) =

ItemData(0) =
ItemData(l) =
ItemData(2) =
ItemData(3) =

ItemData(4) =

1lblGeneral.
1lblGeneral.
1lblGeneral.
1lblGeneral.

Caption
Caption
Caption
Caption

"Non-reflexive"
VERBAL_ADVERB_NON_REFLEXIVE
active"
VERBAL_ADVERB_REFLEXIVE_ACTIVE
passive"
VERBAL_ADVERB_REFLEXIVE_PASSIVE

"Nominative"

"Genitive"

"Dative"

"Accusative"

"Instrumental"

'set up other two stages for verbal adverbs
= "Verbal Adverb Inflection Patterns"

pnlInflectionDescriptor.Caption
True

pnlVerbalAdverbs.Visible =

pnlVerbalAdverb.Visible = True
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Case VERBAL_ADJECTIVE:
'set fields
PrimaryAttributes True
SecondaryAttributes True
Associations False
DisambiguationExpression True

'load primary attribute list

lstPrimaryAttributes.AddItem "Non-reflexive"
lstPrimaryAttributes.ItemData(0) = VERBAL_ADJECTIVE_NON_REFLEXIVE
lstPrimaryAttributes.AddItem "Reflexive, active"
lstPrimaryAttributes.ItemData(l) = VERBAL_ADJECTIVE_REFLEXIVE_ACTIVE
lstPrimaryAttributes.AddItem "Reflexive, passive"
lstPrimaryAttributes.ItemData(2) = VERBAL_ADJECTIVE_REFLEXIVE_PASSIVE
lstPrimaryAttributes.AddItem "Present Active"
lstPrimaryAttributes.ItemData(3) = VERBAL_ADJECTIVE_PRESENT_ACTIVE
lstPrimaryAttributes.AddItem "Present Passive"
lstPrimaryAttributes.ItemData(4) = VERBAL_ADJECTIVE_PRESENT_PASSIVE
lstPrimaryAttributes.AddItem "Past Active"
lstPrimaryAttributes.ItemData(5) = VERBAL_ADJECTIVE_PAST_ACTIVE
lstPrimaryAttributes.AddItem "Past Passive"
lstPrimaryAttributes.ItemData(6) = VERBAL_ADJECTIVE_PAST_PASSIVE
lstPrimaryAttributes.AddItem "Imperfective"
lstPrimaryAttributes.ItemData(7) = VERBAL_ADJECTIVE_IMPERFECTIVE
lstPrimaryAttributes.AddItem "Perfective"
lstPrimaryAttributes.ItemData(8) = VERBAL_ADJECTIVE_PERFECTIVE

'load secondary attribute list
lstSecondaryAttributes.AddItem "Nominative"
lstSecondaryAttributes.ItemData(0) DEMAND2_NOMINATIVE
lstSecondaryAttributes.AddItem "Genitive"
lstSecondaryAttributes.ItemData(1l) DEMAND2_GENITIVE
lstSecondaryAttributes.AddItem "Dative"
lstSecondaryAttributes.ItemData(2) DEMAND2_DATIVE
lstSecondaryAttributes.AddItem "Accusative"
lstSecondaryAttributes.ItemData(3) DEMAND2_ACCUSATIVE
lstSecondaryAttributes.AddItem "Instrumental"
lstSecondaryAttributes.ItemData(4) DEMAND2_INSTRUMENTAL

'set up other two stages for verbal adjectives
pnlInflectionDescriptor.Caption "Verbal Adjective Inflection Patterns"
flowerLimit VERBAL_ADJECTIVE_PAl_ START

fUpperLimit VERBAL_ADJECTIVE_PAl_ END

txtInflectionNumber = fLowerLimit

ClearEnglishVerbPanel
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pnlAdijectives.Visible = True
pnlEnglishVerbs.Visible = True

End Select

End Sub

v

Sub lstPartOfSpeech_KeyPress (KeyAscii As Integer)

'process carriage return
If KeyAscii = 13 Then
KeyAscii = 0
'move to next available list
If lstPrimaryAttributes.Enabled Then
lstPrimaryAttributes.SetFocus
ElselIf lstSecondaryAttributes.Enabled Then
lstSecondaryAttributes.SetFocus
ElselIf lstAssociations.Enabled Then
lstAssociations.SetFocus
'no lists used for this part of speech, so go to 'Next' button
Else
cmdNext.SetFocus
End If
End If

End Sub

v

Sub lstPartOfSpeech_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

'show help on info line
PassiveHelp "Select the part of speech for this Russian entry."

End Sub

v

'determine consequences of selecting primary attribute(s)

Sub lstPrimaryAttributes_Click ()

Dim i As Integer

'set no upper inflection pattern range until requested
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flowerLimit2 = -1
fUpperLimit?2 -1

'reset current inflections
ClearInflectedForms

'comparative adjectives have no inflections, so skip 2nd stage

If lstPartOfSpeech.ItemData(lstPartOfSpeech.ListIndex) = ADJECTIVE Then

fSkip2ndStage = (lstPrimaryAttributes.ItemData(lstPrimaryAttributes.ListIndex) = ADJECTIVE_COMPARATIVE)
'indeclinable interrogatives have no inflections, so skip 2nd stage
Elself lstPartOfSpeech.ItemData(lstPartOfSpeech.ListIndex) = INTERROGATIVE Then

fSkip2ndStage = (lstPrimaryAttributes.ItemData(lstPrimaryAttributes.ListIndex) = INTERROGATIVE_INDECLINABLE)

If fSkip2ndStage Then
txtInflectionNumber = ""

End If
'on declinable possessive pronouns have inflections; otherwise skip 2nd stage
Elself lstPartOfSpeech.ItemData(lstPartOfSpeech.ListIndex) = PRONOUN_POSSESSIVE Then

fSkip2ndStage = (lstPrimaryAttributes.ItemData(lstPrimaryAttributes.ListIndex) <> POSS_PRONOUN_DECLINABLE)
End If

'determine inflection pattern range depending on verbal adjective type
If lstPartOfSpeech.ItemData(lstPartOfSpeech.ListIndex) = VERBAL_ADJECTIVE Then

'enforce mutual exclusion on verbal adjective reflexivity and type
Select Case lstPrimaryAttributes.ListIndex

'non-reflexive verbal adjective so make sure reflexive unselected

Case 0: lstPrimaryAttributes.Selected(l) = False
lstPrimaryAttributes.Selected(2) = False
'determine non-reflexive range for selected verbal adjective type
Select Case flowerLimit

'present active reflexive becomes non-reflexive
Case VERBAL_ADJECTIVE_PA2_ START:
fLowerLimit = VERBAL_ADJECTIVE_PAl_START
fUpperLimit = VERBAL_ADJECTIVE_PAl_END

'past active reflexive becomes non-reflexive
Case VERBAL_ADJECTIVE_AA2_ START:
fLowerLimit = VERBAL_ADJECTIVE_PAl_START
fUpperLimit = VERBAL_ADJECTIVE_PAl_END
End Select

'set entry fields to non-reflexive
pnlGeneral .Visible = False
pnlEnglishVerbs.Visible = True
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'active reflexive verbal adjective so make sure non-reflexive unselected
Case 1: 'don't allow switch to reflexive to either passive form selected
If lstPrimaryAttributes.Selected(4) Or lstPrimaryAttributes.Selected(6) Then

(
lstPrimaryAttributes.Selected(0) = True
lstPrimaryAttributes.Selected(l) = False
lstPrimaryAttributes.Selected(2) = False

'...process switch

Else
lstPrimaryAttributes.Selected(0) = False
lstPrimaryAttributes.Selected(2) = False

'determine non-reflexive range for selected verbal adjective type
Select Case fLowerLimit

'present active non-reflexive becomes reflexive
Case VERBAL_ADJECTIVE_PAl_ START:
flLowerLimit = VERBAL_ADJECTIVE_PA2_ START
fUpperLimit = VERBAL_ADJECTIVE_PA2_ END

'past active non-reflexive becomes reflexive
Case VERBAL_ADJECTIVE_AA2_ START:
flLowerLimit = VERBAL_ADJECTIVE_PA2_ START
fUpperLimit = VERBAL_ADJECTIVE_PA2_ END
End Select
End If

'set entry fields to reflexive active
pnlGeneral .Visible = False
pnlEnglishVerbs.Visible = True

'passive reflexive verbal adjective so make sure non-reflexive unselected
Case 2: 'don't allow switch to reflexive to either passive form selected
If lstPrimaryAttributes.Selected(4) Or lstPrimaryAttributes.Selected(6) Then

(
lstPrimaryAttributes.Selected(0) = True
lstPrimaryAttributes.Selected(l) = False
lstPrimaryAttributes.Selected(2) = False

'...process switch

Else
lstPrimaryAttributes.Selected(0) = False
lstPrimaryAttributes.Selected(l) = False

'determine non-reflexive range for selected verbal adjective type
Select Case fLowerLimit
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'present active non-reflexive becomes reflexive

Case VERBAL_ADJECTIVE_PAl_START:

fLowerLimit = VERBAL_ADJECTIVE_PA2_ START
fUpperLimit = VERBAL_ADJECTIVE_PA2_END

'past active non-reflexive becomes reflexive

Case VERBAL_ADJECTIVE_AA2_START:

fLowerLimit = VERBAL_ADJECTIVE_PA2_ START
fUpperLimit = VERBAL_ADJECTIVE_PA2_END

End Select

'display entry field for passive reflexive
sible = False

pnlEnglishVerbs.Vi
1blGeneral.Caption

= "Past Participle:"

pnlGeneral .Visible = True
End If
'present passive verbal adjective
Case 3: 'get inflections for non-reflexive. ..

If lstPrimaryAttributes.Selected(0)

Then

fLlowerLimit = VERBAL_ADJECTIVE_PAl_START

fUpperLimit = VERBAL_ADJECTIVE_PAl_END

'...or for reflexive

Else

fLowerLimit = VERBAL_ADJECTIVE_PA2_ START

fUpperLimit = VERBAL_ADJECTIVE_PA2_END

End If

'enforce mutual exclusion on verbal adjective type

lstPrimaryAttributes.
lstPrimaryAttributes.
lstPrimaryAttributes.

'present passive verbal adjec

Selected(4)
Selected(5)
Selected(6)

tive

False
False
False

Case 4: fLowerLimit = VERBAL_ADJECTIVE_PP_START
fUpperLimit = VERBAL_ADJECTIVE_PP_END
'enforce mutual exclusion on verbal adjective type

lstPrimaryAttributes.
lstPrimaryAttributes.
lstPrimaryAttributes.
lstPrimaryAttributes.
lstPrimaryAttributes.
lstPrimaryAttributes.

'past active verbal adjective

Selected(0)
Selected(1
Selected(
Selected(
Selected(

(

)
)
)
)
Selected(6)

2
3
5
6

True

= False

False
False
False
False

Case 5: 'get inflections for non-reflexive. ..
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If lstPrimaryAttributes.Selected(0)

Then

fLowerLimit = VERBAL_ADJECTIVE_AAl_START

fUpperLimit = VERBAL_ADJECTIVE_AAl_END

v

..or for reflexive
Else

fLowerLimit = VERBAL_ADJECTIVE_AAZ2_START

fUpperLimit = VERBAL_ADJECTIVE_AA2_END

End If

'enforce mutual exclusion on verbal adjective type

lstPrimaryAttributes.Selected(3) = False
lstPrimaryAttributes.Selected(4) = False
lstPrimaryAttributes.Selected(6) = False

'past passive verbal adjective
Case 6: fLowerLimit = VERBAL_ADJECTIVE_AP_START
fUpperLimit = VERBAL_ADJECTIVE_AP_END

End Select

'enforce mutual exclusion on verbal adjective type
'past passives must be non-reflexive

lstPrimaryAttributes.Selected(0) = True

lstPrimaryAttributes.Selected(l) = False
lstPrimaryAttributes.Selected(2) = False
lstPrimaryAttributes.Selected(3) = False
lstPrimaryAttributes.Selected(4) = False
lstPrimaryAttributes.Selected(5) = False

'set starting inflection pattern number
txtInflectionNumber = flowerLimit

'determine inflection pattern range depending on noun gender/number
(lstPartOfSpeech.ItemData(lstPartOfSpeech.ListIndex)
(lstPartOfSpeech.ItemData(lstPartOfSpeech.ListIndex) =

Elself

'set range

Select Case lstPrimaryAttributes.ListIndex:

'masculine

Case 0: fLowerLimit

fUpperLimit = MASCULINE_NOUN_END

'feminine
Case 1: fLowerLimit = FEMININE NOUN_START
fUpperLimit = FEMININE_NOUN_END

'neuter
Case 2: fLowerLimit = NEUTER_NOUN_START

NOUN_INANIMATE) Then

MASCULINE_NOUN_START

fUpperLimit

NEUTER_NOUN_END
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'plural
Case 3:

End Select

fLowerLimit = PLURAL_NOUN_START
fUpperLimit = PLURAL_NOUN_END

'set starting inflection pattern number
txtInflectionNumber = flLowerLimit

'enforce mutual exclusion on verb primary attributes

ElselIf lstPartOfSpeech.ItemData(lstPartOfSpeech.ListIndex) =
Select Case lstPrimaryAttributes.ListIndex:

'main/auxiliary

Case 0: lstPrimaryAttributes.Selected(l) = False

Case 1: lstPrimaryAttributes.Selected(0) = False

'imperfective/perfective

Case 2: lstPrimaryAttributes.Selected(3) = False
pnlPerfectiveVerbs.Visible = False
pnlEnglishVerbs.Visible = True

Case 3: lstPrimaryAttributes.Selected(2) = False
pnlEnglishVerbs.Visible = False
pnlPerfectiveVerbs.Visible = True

'non-reflexive/reflexive active/reflexive passive

Case 4: lstPrimaryAttributes.Selected(5) = False
lstPrimaryAttributes.Selected(6) = False
If lstPrimaryAttributes.Selected(3) = False

pnlEnglishVerbs.Visible = True

End If

Case 5: lstPrimaryAttributes.Selected(4) = False
lstPrimaryAttributes.Selected(6) = False
If lstPrimaryAttributes.Selected(3) = False

pnlEnglishVerbs.Visible = True

End If

Case 6: lstPrimaryAttributes.Selected(4) = False
lstPrimaryAttributes.Selected(5) = False

'display entry field for passive reflexive
pnlEnglishVerbs.Visible = False
1blGeneral.Caption = "Past Participle:"
pnlGeneral .Visible = True

'indeterminate/determinate

Case 7:

lstPrimaryAttributes.Selected(8) = False
pnlPerfectiveVerbs.Visible = False
pnlEnglishVerbs.Visible = True
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Case 8: lstPrimaryAttributes.Selected(7) = False
pnlPerfectiveVerbs.Visible = False
pnlEnglishVerbs.Visible = True

End Select

'determine inflection pattern range depending on verbal adverb type

Elself lstPartOfSpeech.ItemData(lstPartOfSpeech.ListIndex) = VERBAL_ADVERB Then
If lstPrimaryAttributes.Selected(0) Then

fLowerLimit = VERBAL_ADVERB_NON_REFLEXIVE_START

fUpperLimit = VERBAL_ADVERB_NON_REFLEXIVE_END

..or for reflexive

Else
fLowerLimit = VERBAL_ADVERB_REFLEXIVE_START
fUpperLimit = VERBAL_ADVERB_REFLEXIVE_END

End If

v

'set starting inflection pattern number
txtInflectionNumber = fLowerLimit
'enforce mutual exclusion on personal pronouns
Elself lstPartOfSpeech.ItemData(lstPartOfSpeech.ListIndex) = PRONOUN_PERSONAL Then
'unselect all except current
For 1 = 0 To lstPrimaryAttributes.ListCount - 1
If 1 <> lstPrimaryAttributes.ListIndex Then
lstPrimaryAttributes.Selected(i) = False
End If
Next 1
End If

End Sub

Sub lstPrimaryAttributes_KeyPress (KeyAscii As Integer)

'carriage return moves to 'Next' button
If KeyAscii = 13 Then

KeyAscii = 0
cmdNext.SetFocus
End If

End Sub

Sub lstPrimaryAttributes_MouseDown (Button As Integer, Shift As Integer, X As Single, Y As Single)

Dim i As Integer
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'enforce mutual exclusion on primary attributes, except verb, verbal adjective, and verb adverb
If (lstPartOfSpeech.ItemData(lstPartOfSpeech.ListIndex) <> VERB)
(lstPartOfSpeech.ItemData(lstPartOfSpeech.ListIndex) <> VERBAL_ADJECTIVE)
(1stPartOfSpeech.ItemData(lstPartOfSpeech.ListIndex) <> VERBAL_ADVERB) Then
'reset other selections
For 1 = 0 To lstPrimaryAttributes.ListCount - 1
If 1 <> lstPrimaryAttributes.ListIndex Then
lstPrimaryAttributes.Selected(i) = False
End If
Next 1
End If

End Sub

Sub lstPrimaryAttributes_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

'show help on info line
PassiveHelp "Select the primary attribute(s) for this Russian entry."

End Sub

Sub lstSecondaryAttributes_Click ()

Dim i As Integer

'reset current inflections
ClearInflectedForms

'enforce mutual exclusion on preposition secondary attribute
If lstPartOfSpeech.ItemData(lstPartOfSpeech.ListIndex) = PREPOSITION Then
'reset other selections
For 1 = 0 To lstSecondaryAttributes.ListCount - 1
If i <> lstSecondaryAttributes.ListIndex Then
lstSecondaryAttributes.Selected(i) = False
End If
Next i
End If

End Sub

v
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Sub lstSecondaryAttributes_KeyPress (KeyAscii As Integer)

'carriage return moves to 'Next' button
If KeyAscii = 13 Then

KeyAscii = 0

cmdNext.SetFocus
End If

End Sub

Sub lstSecondaryAttributes_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

'show help on info line
PassiveHelp "Select the secondary attribute(s) for this Russian entry."

End Sub

v

'enabled/disable part of speech list box

Sub PartOfSpeech (State As Integer)
lstPartOfSpeech.Enabled = State

If State Then
'enable field
1blPartOfSpeech.ForeColor = BLACK
lstPartOfSpeech.BackColor = CREAM
Else
'disable field
lstPartOfSpeech.ListIndex = -1
1blPartOfSpeech.ForeColor SAND
lstPartOfSpeech.BackColor = LTSAND
End If

End Sub

Sub pnlEnglish_DragDrop (Source As Control, X As Single, Y As Single)
PassiveHelp ""

End Sub
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Sub pnlEnglish_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

PassiveHelp ""

End Sub

Sub pnlRoot_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)
PassiveHelp ""

End Sub

Sub pnlRussianPartI_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

PassiveHelp

End Sub

Sub pnlRussianPartII_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

PassiveHelp ""

End Sub

'enabled/disable primary attribute list box

Sub PrimaryAttributes (State As Integer)
lstPrimaryAttributes.Enabled = State

If State Then
'enable field
1blPrimaryAttributes.ForeColor = BLACK
lstPrimaryAttributes.BackColor = CREAM
Else
'disable field
1lblPrimaryAttributes.ForeColor = SAND
lstPrimaryAttributes.Clear
lstPrimaryAttributes.BackColor = LTSAND
End If
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End Sub

v

'initialize or reset after cancel command buttons

v

Sub ResetCommands ()

'reset controls
cmdAddNew . Enabled = True
cmdLookup.Enabled = True
cmdDelete.Enabled = False
cmdUpdate.Enabled = False
cmdCancel .Enabled = False
cmdNext.Enabled = False
cmdBack.Enabled = False
cmdClose.Enabled = True

End Sub

v

'enabled/disable secondary attributes list box

Sub SecondaryAttributes (State As Integer)

lstSecondaryAttributes.Enabled = State

If State Then
'enable field

1blSecondaryAttributes.
lstSecondaryAttributes.

Else
'disable field

1blSecondaryAttributes.
lstSecondaryAttributes.
lstSecondaryAttributes.

End If

End Sub

ForeColor =
BackColor =

ForeColor
Clear
BackColor

BLACK
CREAM

SAND

LTSAND

'make lst stage folder active

v
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Sub SetuplstStage ()

'setup lst stage folder
pnlFolderTab(0).ForeColor = BLACK
pnlFolderTab(l) .ForeColor DKGRAY
pnlFolderTab(2) .ForeColor = DKGRAY
timerLimit.Enabled = False
pnlRussianPartI.ZOrder 0

'set focus to stem entry field only if available
If txtStem.Enabled Then

txtStem.SetFocus
End If

End Sub

'make 2nd stage folder active

v

Sub Setup2ndStage ()

'setup 2nd stage folder

pnlFolderTab(0).ForeColor = DKGRAY
pnlFolderTab(l).ForeColor = BLACK
pnlFolderTab(2).ForeColor = DKGRAY

timerLimit.Enabled = True
pnlRussianPartII.ZOrder O

'generate inflected forms of stem
GenerateInflectedForms

'set focus on inflection number field
txtInflectionNumber.SelStart = 0
txtInflectionNumber.SellLength = Len(txtInflectionNumber)
txtInflectionNumber.SetFocus

End Sub

v

'make 3rd stage folder active

Sub Setup3rdStage ()

'setup 3rd stage folder
pnlFolderTab(0).ForeColor = DKGRAY
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End

pnlFolderTab(l).ForeColor
pnlFolderTab(2) .ForeColor
timerLimit.Enabled = False
pnlEnglish.ZOrder O

DKGRAY
BLACK

'set focus to first available field

If pnlEnglishNouns.Visible Then
txtSingular.SetFocus

Elself pnlGeneral.Visible Then
txtEnglishWord.SetFocus

ElselIf pnlEnglishVerbs.Visible Then
txtPresentIndicative2nd. SetFocus

Elself pnlPerfectiveVerbs.Visible Then
txtPerfectivelIndicative.SetFocus

Else
txtVAdvProgressive.SetFocus

End If

Sub

Sub

spinPattern_SpinDown ()

'decrement to previous pattern, if not at first

If (fInflectionNum > fLowerLimit) Then
fInflectionNum = fInflectionNum - 1
txtInflectionNumber = Trim(Str(fInflectionNum))

End If

DoEvents

End Sub
\l
Sub spinPattern_SpinUp ()

End

v

if not at last
(fInflectionNum < fUpperLimit) Or ((fInflectionNum
fInflectionNum = fInflectionNum + 1
txtInflectionNumber = Trim(Str(fInflectionNum))
End If

DoEvents

'increment to next pattern,
If

Sub

< fUpperLimit2) And (fUpperLimit2 > 0))

Then

'enabled/disable stem entry field
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v

Sub Stem (State As Integer)
txtStem.Enabled = State

If State Then
'enable field
1blStem.ForeColor = BLACK
pnlStem.BackColor = CREAM
txtStem.BackColor = CREAM
Else
'disable field
1blStem.ForeColor = SAND
pnlStem.BackColor = LTSAND
txtStem.Text = ""
txtStem.BackColor = LTSAND
End If

End Sub

v

'error check inflection number every second. If it's out of range, set it to closest limit (high/low).
'This allows enough time to have illegal number with intention of fixing it (ie. 56 > 156 > 15). Without
'this delay, as soon as the number went out of range, it would be set to the closet limit.

Sub timerLimit_Timer ()

'highlight current entry
txtInflectionNumber.SelStart = 0
txtInflectionNumber.Sellength = Len(txtInflectionNumber)

'inflection exceeds lower limit

If (fInflectionNum < fLowerLimit) And (fInflectionNum > 0) Then
fInflectionNum = fLowerLimit
'update inflection number
txtInflectionNumber = Trim(Str(fInflectionNum))
'update inflection table with new inflection pattern
GenerateInflectedForms

'inflection exceeds upper limit

ElseIf (fInflectionNum > fUpperLimit) Then
fInflectionNum = fUpperLimit
'update inflection number
txtInflectionNumber = Trim(Str(fInflectionNum))
'update inflection table with new inflection pattern
GenerateInflectedForms

End If

448



End Sub

Sub txtDisambiguationExpression_KeyPress (KeyAscii As Integer)

'convert double-quotes to single-—-quotes
If KeyAscii = 34 Then

KeyAscii = Asc("'")
End If

'carriage return moves to 'Next' button
If KeyAscii = 13 Then

KeyAscii = 0

cmdNext.SetFocus
End If

End Sub

Sub txtDisambiguationExpression_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

'show help on info line
PassiveHelp "Enter the disambiguation expression for this Russian entry."

End Sub

Sub txtEnglishWord_Change ()

'prevent leading space(s)
txtEnglishWord = LTrim(txtEnglishWord)

'update command availability depends on field being filled
cmdUpdate.Enabled = (txtEnglishWord <> "")

End Sub

Sub txtEnglishWord_KeyPress (KeyAscii As Integer)

'convert double-quotes to single—-quotes
If KeyAscii = 34 Then

KeyAscii = Asc("'")
End If
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'carriage return moves to update command if available
If KeyAscii = 13 Then
KeyAscii = 0
If cmdUpdate.Enabled Then
cmdUpdate.SetFocus
End If
End If

End Sub

Sub txtEnglishWord_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

'display help on current object
PassiveHelp "Enter the English equivalent of the Russian entry."

End Sub

Sub txtImperfectIndicative_Change ()

'prevent leading space(s)
txtImperfectIndicative = LTrim(txtImperfectIndicative)

'determine if update command available
UpdateOnImperfectiveVerb

End Sub

Sub txtImperfectIndicative_KeyPress (KeyAscii As Integer)

'convert double-quotes to single-quotes
If KeyAscii = 34 Then

KeyAscii = Asc("'")
End If

'carriage return moves to next field
If KeyAscii = 13 Then
KeyAscii = 0
txtProgressive.SetFocus
End If

End Sub
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Sub txtImperfectIndicative_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

'display help on current object

PassiveHelp "Enter the simple past tense form of the current verb. For example: I 'swam'."

End Sub

'allow user to enter pattern number or spin up/down, skipping gaps in range

Sub txtInflectionNumber_ Change ()
fInflectionNum = Val(txtInflectionNumber)

'record valid inflection number being entered

If (fInflectionNum >= fLowerLimit) And (fInflectionNum <= fUpperlLimit) Then
'update inflection table with new inflection pattern
GenerateInflectedForms

'check if entire field deleted (ie. typed over highlighted string)

ElseIf fInflectionNum = 0 Then
txtInflectionNumber = ""
ClearInflectedForms

End If

End Sub

Sub txtInflectionNumber_ KeyDown (KeyCode As Integer, Shift As Integer)

'down-arrow decrements inflection number

If KeyCode = 40 Then
spinPattern_SpinDown

'up-arrow increments inflection number

ElseIf KeyCode = 38 Then
spinPattern_SpinUp

End If

End Sub

Sub txtInflectionNumber_ KeyPress (KeyAscii As Integer)

'mask invalid characters
If InStr("0123456789" & Chr(13) & Chr(8), Chr(KeyAscii)) = 0 Then
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End

Beep
KeyAscii = 0

MsgBox ("Only numbers are valid in this field."), MB_ICONSTOP, ("Invalid Entry")

End If

'carriage return moves to Next command
If KeyAscii = 13 Then

KeyAscii = 0

cmdNext.SetFocus
End If

Sub

Sub

txtInflectionNumber_MouseMove (Button As Integer, Shift As Integer, X As Single,

'display help on current object

Y As Single)

PassiveHelp "Enter the inflection code number for this word (" & fLowerLimit & ".." & fUpperLimit & ")."
End Sub
A\l
Sub txtPastParticiple_Change ()

End

'prevent leading space(s)
txtPastParticiple = LTrim(txtPastParticiple)

'determine if update command available
UpdateOnImperfectiveVerb

Sub

Sub

txtPastParticiple_KeyPress (KeyAscii As Integer)

'convert double-quotes to single-quotes
If KeyAscii = 34 Then

KeyAscii = Asc("'")
End If

'process carriage return
If KeyAscii = 13 Then
KeyAscii = 0
'if update command available, set focus to it; otherwise...
If cmdUpdate.Enabled Then
cmdUpdate.SetFocus
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v

..set focus to first entry field not filled in
Else
If txtPresentIndicative2nd = "" Then
txtPresentIndicative2nd. SetFocus
ElselIf txtPresentIndicativel3rd = "" Then
txtPresentIndicativel3rd. SetFocus
Elself txtImperfectIndicative = "" Then
txtImperfectIndicative.SetFocus
ElselIf txtProgressive = "" Then
txtProgressive.SetFocus
Else
txtPastParticiple.SetFocus
End If
End If
End If

End Sub

Sub txtPastParticiple_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

'display help on current object
PassiveHelp "Enter the past participle form of the current verb. For example: I have 'swum'."

End Sub

Sub txtPerfectivelmperfect_Change ()

'prevent leading space(s)
txtPerfectiveImperfect = LTrim(txtPerfectiveImperfect)

'determine if update command available
UpdateOnPerfectiveVerb

End Sub

Sub txtPerfectivelImperfect_KeyPress (KeyAscii As Integer)

'convert double-quotes to single-quotes
If KeyAscii = 34 Then

KeyAscii = Asc("'")
End If

'carriage return moves to next field
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If KeyAscii = 13 Then
KeyAscii = 0
txtPerfectivePastParticiple.SetFocus
End If

End Sub

Sub txtPerfectivelmperfect_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

'display help on current object
PassiveHelp "Enter the simple past tense form of the current verb. For example: I 'swam'."

End Sub

Sub txtPerfectiveIndicative_Change ()

'prevent leading space(s)
txtPerfectiveIndicative = LTrim(txtPerfectivelIndicative)

'determine if update command available
UpdateOnPerfectiveVerb

End Sub

Sub txtPerfectivelIndicative_KeyPress (KeyAscii As Integer)

'convert double-quotes to single-quotes
If KeyAscii = 34 Then

KeyAscii = Asc("'")
End If

'carriage return moves to next field
If KeyAscii = 13 Then
KeyAscii = 0
txtPerfectiveImperfect.SetFocus
End If

End Sub

Sub txtPerfectivelndicative_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)
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'display help on current object

PassiveHelp "Enter the present tense 'you' form of the current verb.

End Sub

For example: You

'swim'."

Sub txtPerfectivePastParticiple_Change ()

'prevent leading space(s)
txtPerfectivePastParticiple = LTrim(txtPerfectivePastParticiple)

'determine if update command available
UpdateOnPerfectiveVerb

End Sub

Sub txtPerfectivePastParticiple_KeyPress (KeyAscii As Integer)

'convert double-quotes to single-quotes
If KeyAscii = 34 Then

KeyAscii = Asc("'")
End If

'process carriage return
If KeyAscii = 13 Then
KeyAscii = 0
'if update command available, set focus to it; otherwise...
If cmdUpdate.Enabled Then
cmdUpdate.SetFocus
..set focus to first entry field not filled in
Else
If txtPerfectivelIndicative = "" Then
txtPerfectiveIndicative.SetFocus
ElselIf txtPerfectiveImperfect = "" Then
txtPerfectiveImperfect.SetFocus
Else
txtPerfectivePastParticiple.SetFocus
End If
End If
End If

v

End Sub

v

Sub txtPerfectivePastParticiple_MouseMove (Button As Integer, Shift As Integer, X As Single,
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'display help on current object

"

PassiveHelp "Enter the past participle form of the current verb. For example: I have 'swum'.
End Sub
Sub txtPlural_Change ()

'prevent leading space(s)
txtSingular = LTrim(txtSingular)

'update command availability depends on all fields being filled

cmdUpdate.Enabled = (txtSingular <> "") And (txtPlural <> "")
End Sub
Sub txtPlural_KeyPress (KeyAscii As Integer)

'convert double-quotes to single-quotes
If KeyAscii = 34 Then

KeyAscii = Asc("'")
End If

'carriage return moves to article list
If KeyAscii = 13 Then

KeyAscii = 0

lstArticles.SetFocus

End If

End Sub

v

Sub txtPlural_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)
'display help on current object
PassiveHelp "Enter the plural form of the current noun. For example: 'dogs'."

End Sub

Sub txtPresentIndicative2nd_Change ()

'prevent leading space(s)
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txtPresentIndicative2nd = LTrim(txtPresentIndicative2nd)

'determine if update command available
UpdateOnImperfectiveVerb

End Sub

Sub txtPresentIndicative2nd_KeyPress (KeyAscii As Integer)

'convert double-quotes to single-—-quotes
If KeyAscii = 34 Then

KeyAscii = Asc("'")
End If

'carriage return moves to next field
If KeyAscii = 13 Then
KeyAscii = 0
txtPresentIndicativel3rd.SetFocus
End If

End Sub

Sub txtPresentIndicative2nd_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

'display help on current object
PassiveHelp "Enter the present tense 'you' form of the current verb. For example: You 'swim'."

End Sub

Sub txtPresentIndicative3rd_Change ()

'prevent leading space(s)
txtPresentIndicative3d3rd = LTrim(txtPresentIndicativel3rd)

'determine if update command available
UpdateOnImperfectiveVerb

End Sub

Sub txtPresentIndicativel3rd_KeyPress (KeyAscii As Integer)
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'convert double-quotes to single—-quotes
If KeyAscii = 34 Then

KeyAscii = Asc("'")
End If

'carriage return moves to next field
If KeyAscii = 13 Then
KeyAscii = 0
txtImperfectIndicative.SetFocus
End If

End Sub

Sub txtPresentIndicativel3rd_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

'display help on current object
PassiveHelp "Enter the present tense 'he' form of the current verb. For example: He 'swims'."

End Sub

Sub txtProgressive_Change ()

'prevent leading space(s)
txtProgressive = LTrim(txtProgressive)

'determine if update command available
UpdateOnImperfectiveVerb

End Sub

Sub txtProgressive_KeyPress (KeyAscii As Integer)

'convert double-quotes to single-quotes
If KeyAscii = 34 Then

KeyAscii = Asc("'")
End If

'carriage return moves to next field
If KeyAscii = 13 Then
KeyAscii = 0
txtPastParticiple.SetFocus
End If

458



End

Sub

Sub

txtProgressive_MouseMove (Button As Integer, Shift As Integer,

'display help on current object

X As Single, Y As Single)

PassiveHelp "Enter the progressive tense form of the current verb. For example: I am 'swimming'."
End Sub
A\l
Sub txtSingular_Change ()

'prevent leading space(s)
txtSingular = LTrim(txtSingular)

'update command availability depends on all fields being filled

cmdUpdate.Enabled = (txtSingular <> "") And (txtPlural <> "")
End Sub
A\l
Sub txtSingular_ KeyPress (KeyAscii As Integer)

End

'convert double-quotes to single-quotes
If KeyAscii = 34 Then

KeyAscii = Asc("'")
End If

'carriage return moves to plural field
If KeyAscii = 13 Then

KeyAscii = 0

txtPlural.SetFocus
End If

Sub

Sub

End

txtSingular_ MouseMove (Button As Integer, Shift As Integer, X A

'display help on current object
PassiveHelp "Enter the singular form of the current noun. For

Sub
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v

'make part of speech list box available when stem entered

Sub txtStem_Change ()

Static PrevStem As String

'prevent leading space(s)
txtStem = LTrim(txtStem)

'if adding new entry
If fMode = ADD Then
'make part of speech list box available only if stem present
If txtStem <> "" Then
If PrevStem = "" Then
'enable only once to prevent flashing
lstPartOfSpeech.ListIndex = 0
PartOfSpeech True
End If
'deactivate because stem deleted
Else
PartOfSpeech False
PrimaryAttributes False
SecondaryAttributes False
Associations False
DisambiguationExpression False
End If

'record current stem
PrevStem = txtStem
End If

End Sub

Sub txtStem_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

'show help on info line
If fMode = ADD Then

PassiveHelp "Enter a word to add to the lexicon. To switch keyboard layouts, press CTRL+SHIFT."
Else

PassiveHelp "Enter a word to look up in the lexicon. To switch keyboard layouts, press CTRL+SHIFT."
End If

End Sub
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v

Sub txtVAdvPastParticiple_Change ()

'prevent leading space(s)
txtVAdvPastParticiple = LTrim(txtVAdvPastParticiple)

'update command availability depends on all fields being filled
cmdUpdate.Enabled = (txtVAdvProgressive <> "") And (txtVAdvPastParticiple <> "")

End Sub

Sub txtVAdvPastParticiple_KeyPress (KeyAscii As Integer)

'convert double-quotes to single-quotes
If KeyAscii = 34 Then

KeyAscii = Asc("'")
End If

'process carriage return
If KeyAscii = 13 Then
KeyAscii = 0
'if update command available, set focus to it; otherwise...
If cmdUpdate.Enabled Then
cmdUpdate.SetFocus
'...set focus to first entry field not filled in
Else
If txtVAdvProgressive = "" Then
txtVAdvProgressive.SetFocus
Else
txtVAdvPastParticiple.SetFocus
End If
End If
End If

End Sub

Sub txtVAdvPastParticiple MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

'display help on current object
PassiveHelp "Enter the past participle form of the current verb. For example: I have 'swum'.

"

End Sub
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Sub txtVAdvProgressive_Change ()

'prevent leading space(s)
txtVAdvProgressive = LTrim(txtVAdvProgressive)

'update command availability depends on all fields being filled
cmdUpdate.Enabled = (txtVAdvProgressive <> "") And (txtVAdvPastParticiple <> "")

End Sub

Sub txtVAdvProgressive_KeyPress (KeyAscii As Integer)

'convert double-quotes to single-quotes
If KeyAscii = 34 Then

KeyAscii = Asc("'")
End If

'carriage return moves to next field
If KeyAscii = 13 Then
KeyAscii = 0
txtVAdvPastParticiple.SetFocus
End If

End Sub

Sub txtVAdvProgressive_MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

'display help on current object
PassiveHelp "Enter the progressive tense form of the current verb. For example: I am 'swimming'."

End Sub

'update command availability depends on all english verb form fields being completed

Sub UpdateOnImperfectiveVerb ()

cmdUpdate.Enabled = (txtPresentIndicative2nd <> ") And (txtPresentIndicativedrd <> "
(txtImperfectIndicative <> "") And (txtProgressive <> "") And (txtPastParticiple <> "")
End Sub
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'update command availability depends on all english verb form fields being completed

Sub UpdateOnPerfectiveVerb ()

cmdUpdate.Enabled = (txtPerfectivelIndicative <> ") And (txtPerfectiveImperfect <> ") And
(txtPerfectivePastParticiple <> "")

End Sub

v

'process carriage return: initiate Add New or Lookup

Sub txtStem_KeyPress (KeyAscii As Integer)

Dim BindPtr As Integer
Dim ListPtr As Integer
Dim MatchPtr As Integer
Dim Attribute As Integer
Dim PluralCode As Integer
Dim DelimiterAt As Integer
Dim SingularLength As Integer
Dim SingularForm As String
Dim TempTarget As String
Dim Entry As String

Dim SampleInflection As String
Dim TransferDetails As TransferType

On Error GoTo FormattingError

'convert double-quotes to single-—-quotes
If KeyAscii = 34 Then

KeyAscii = Asc("'")
End If

'process carriage return

If KeyAscii = 13 Then
KeyAscii = 0
'continue only when text present
If txtStem <> "" Then

'if adding new entry; otherwise...

If fMode = ADD Then
'set focus to part of speech list, if available
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If 1lstPartOfSpeech.Enabled Then
lstPartOfSpeech.SetFocus

End If

Exit Sub

'...looking up existing entry
Else
LookupWord (txtStem), TransferDetails, True

'single match, so display entry info in lexicon editor; otherwise...
If TransferDetails.NumMatches = 1 Then

'get first and only entry

BindPtr = 1

fBindPtr = TransferDetails.Match(BindPtr).LexiconEntryPtr

GoSub DisplayEntryInfo

'delete now available
cmdDelete.Enabled = True

'...1f more than one match, build and display selection list; otherwise...
ElseIf TransferDetails.NumMatches > 1 Then
'clear previous list
frmLookupResults.lstResults(0).Clear
frmLookupResults.lstResults(1l).Clear
'load lists with current results
For MatchPtr = 1 To TransferDetails.NumMatches
'set stem as start of possible concentation sequence
Entry = TransferDetails.Match(MatchPtr) .LexiconEntry.Stem
'if entry takes ending, append ... (peculiar expression avoids huge if-then)
Select Case TransferDetails.Match(MatchPtr).LexiconEntry.PartOfSpeech:
Case PREPOSITION, INTERJECTION, EMPHATIC_PARTICLE, ADVERB, CONJUNCTION
Case Else:
'get first inflection to indicate more than Jjust stem on list

SampleInflection = """ &
Left(gPattern(TransferDetails.Match(MatchPtr) .LexiconEntry.InflectionPattern),
InStr(gPattern(TransferDetails.Match(MatchPtr).LexiconEntry.InflectionPattern), INFLECTION_DELIMITER) - 1) & "1"

'if first inflection null or unused, don't print it

If (SamplelInflection = "[#]") Or (SamplelInflection = "[/]") Then

SampleInflection = ""

End If

'build remainder of sequence

Entry = Entry & SampleInflection & "..."

End Select
frmLookupResults.lstResults(0) .AddItem " " & Entry
frmLookupResults.lstResults(1l).AddItem " " & TransferDetails.Match(MatchPtr).LexiconEntry.Target

Next MatchPtr
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frmLookupResults.Show 1

'if user ok'd lookup, display selected entry

If frmLookupResults.Tag = "[OK]" Then
'get selected entry
BindPtr = frmLookupResults.lstResults(0).ListIndex + 1
fBindPtr = TransferDetails.Match(BindPtr) .LexiconEntryPtr
GoSub DisplayEntryInfo

End If

'delete now available
cmdDelete.Enabled = True

'...no match
Else
Beep
MsgBox ("This entry is not present in lexicon."), MB_ICONSTOP, ("Lookup Failure")
End If
End If

'inform of empty entry
Else
Beep
MsgBox ("You must enter a stem."), MB_ICONSTOP, ("Missing Entry")
End If
End If

Exit Sub

DisplayEntryInfo:

'fill in Lexicon Editor fields with current entry info
txtStem = TransferDetails.Match(BindPtr) .LexiconEntry.Stem
PluralCode = TransferDetails.Match(BindPtr) .LexiconEntry.TransferAttributes

'set part of speech
PartOfSpeech True
For ListPtr = 0 To lstPartOfSpeech.ListCount - 1

If 1lstPartOfSpeech.ItemData(ListPtr) = TransferDetails.Match(BindPtr).LexiconEntry.PartOfSpeech Then
lstPartOfSpeech.ListIndex = ListPtr
Exit For

End If

Next ListPtr

'set primary attribute(s)
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Select Case lstPartOfSpeech.ItemData(lstPartOfSpeech.ListIndex):

'set primary attribute for combinational (non-mutually exclusive) attributes
Case VERB, VERBAL_ADVERB, VERBAL_ADJECTIVE:
For ListPtr = 0 To lstPrimaryAttributes.ListCount - 1
Attribute = TransferDetails.Match(BindPtr).LexiconEntry.PrimaryAttributes
If (Attribute And lstPrimaryAttributes.ItemData(ListPtr)) Then

lstPrimaryAttributes.Selected(ListPtr) = True
lstPrimaryAttributes.ListIndex = ListPtr
End If

Next ListPtr

'set primary attribute for non-combinational (mutually exclusive) attributes
Case Else:
For ListPtr = 0 To lstPrimaryAttributes.ListCount - 1
Attribute = TransferDetails.Match(BindPtr).LexiconEntry.PrimaryAttributes
'select attribute
If lstPrimaryAttributes.ItemData(ListPtr) = Attribute Then
lstPrimaryAttributes.Selected(ListPtr) = True
lstPrimaryAttributes.ListIndex = ListPtr
'clear unselected
Else
lstPrimaryAttributes.Selected(ListPtr) = False
End If
Next ListPtr
End Select

'set secondary attribute(s)
For ListPtr = 0 To lstSecondaryAttributes.ListCount - 1
'select attribute

If (TransferDetails.Match(BindPtr) .LexiconEntry.SecondaryAttributes
lstSecondaryAttributes.ItemData(ListPtr)) Then
lstSecondaryAttributes.Selected(ListPtr) = True

lstSecondaryAttributes.ListIndex = ListPtr
'clear unselected
Else
lstSecondaryAttributes.Selected(ListPtr) = False
End If
Next ListPtr

'set association attribute(s)
For ListPtr = 0 To lstAssociations.ListCount - 1
'select attribute

And

If (TransferDetails.Match(BindPtr).LexiconEntry.TransferAttributes And lstAssociations.ItemData(ListPtr))

Then
lstAssociations.Selected(ListPtr) = True
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lstAssociations.ListIndex = ListPtr
'decrement extracted code from transfer code
PluralCode = PluralCode - lstAssociations.ItemData(ListPtr)
'clear unselected
Else
lstAssociations.Selected(ListPtr) = False
End If
Next ListPtr

'set target article attribute(s)
For ListPtr = 0 To lstArticles.ListCount - 1
'select attribute
If (TransferDetails.Match(BindPtr).LexiconEntry.TransferAttributes And lstArticles.ItemData(ListPtr)) Then
lstArticles.Selected(ListPtr) = True
lstArticles.ListIndex = ListPtr
'decrement extracted code from transfer code
PluralCode = PluralCode - lstArticles.ItemData(ListPtr)
'clear unselected
Else
lstArticles.Selected(ListPtr) = False
End If
Next ListPtr

'set disambiguation expression
txtDisambiguationExpression = TransferDetails.Match(BindPtr) .LexiconEntry.Disambiguation

'set inflection pattern
txtInflectionNumber = TransferDetails.Match(BindPtr).LexiconEntry.InflectionPattern

'set english forms
Select Case TransferDetails.Match(BindPtr) .LexiconEntry.PartOfSpeech:

'pronouns, adjectives, adverbs, prepositions, interrogatives, interjections, emphatic particles,
conjunction, fixed expression

Case ADJECTIVE, PRONOUN_PERSONAL, PRONOUN_POSSESSIVE, PRONOUN_INDEFINITE, PRONOUN_RELATIVE,
PRONOUN_DEMONSTRATIVE, ADVERB, PREPOSITION, INTERROGATIVE, INTERJECTION, EMPHATIC_PARTICLE, CONJUNCTION,

FIXED_EXPRESSION:
txtEnglishWord = TransferDetails.Match(BindPtr).LexiconEntry.Target

Case VERBAL_ADVERB:

txtVAdvProgressive = Left(TransferDetails.Match(BindPtr) .LexiconEntry.Target,
InStr(TransferDetails.Match(BindPtr) .LexiconEntry.Target, CONJUGATION_DELIMITER) - 1)
txtVAdvPastParticiple = Mid(TransferDetails.Match(BindPtr) .LexiconEntry.Target,

InStr(TransferDetails.Match(BindPtr).LexiconEntry.Target, CONJUGATION_DELIMITER) + 1)

Case NOUN_INANIMATE, NOUN_ANIMATE:
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txtSingular = TransferDetails.Match(BindPtr).LexiconEntry.Target

'generate plural
SingularForm = TransferDetails.Match(BindPtr) .LexiconEntry.Target
SingularLength = Len(TransferDetails.Match(BindPtr) .LexiconEntry.Target)

'decode by subtraction since bitwise operations not applicable to plural decoding
If (PluralCode - PLURALI1l) >= 0 Then

txtPlural = Left(SingularForm, SingularLength - 4) & "eese"
ElseIf (PluralCode - PLURAL10) >= 0 Then

" "

txtPlural = Left(SingularForm, SingularLength - 4) & "ice
ElseIf (PluralCode - PLURALY9) >= 0 Then

txtPlural = Left(SingularForm, SingularLength - 2) & "en"
ElseIf (PluralCode - PLURAL8) >= 0 Then

txtPlural = Left(SingularForm, SingularLength - 2) & "i"
ElseIf (PluralCode - PLURAL7) >= 0 Then

txtPlural = Left(SingularForm, SingularLength - 2) & "a"
ElseIf (PluralCode - PLURAL6) >= 0 Then

txtPlural = Left(SingularForm, SingularLength - 2) & "ves"
ElseIf (PluralCode - PLURALS5) >= 0 Then

txtPlural = Left(SingularForm, SingularLength - 1) & "ves"
ElseIf (PluralCode - PLURAL4) >= 0 Then

txtPlural = Left(SingularForm, SingularLength - 1) & "ies"

ElseIf (PluralCode - PLURAL3) >= 0 Then
txtPlural = SingularForm & "es"

ElseIf (PluralCode - PLURAL2) >= 0 Then
txtPlural = SingularForm & "s"

Else
txtPlural = SingularForm

End If

Case VERB, VERBAL_ADJECTIVE:
'any passive reflexive
If ((TransferDetails.Match(BindPtr).LexiconEntry.PartOfSpeech = VERB) And
(lstPrimaryAttributes.Selected(6)) Or TransferDetails.Match(BindPtr).LexiconEntry.PartOfSpeech
= VERBAL_ADJECTIVE)) And (lstPrimaryAttributes.Selected(2)) Then
txtEnglishWord = TransferDetails.Match(BindPtr).LexiconEntry.Target

'verbal adjective or imperfective verb
ElselIf (lstPrimaryAttributes.Selected(2)) Or TransferDetails.Match(BindPtr).LexiconEntry.
PartOfSpeech = VERBAL_ADJECTIVE) Then
'extract field 1
TempTarget = TransferDetails.Match(BindPtr).LexiconEntry.Target
DelimiterAt = InStr(TempTarget, CONJUGATION_DELIMITER)
txtPresentIndicative2nd = Left(TempTarget, DelimiterAt - 1)
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'extract field 2

TempTarget = Mid(TempTarget, DelimiterAt + 1)

DelimiterAt = InStr(TempTarget, CONJUGATION_DELIMITER)
txtPresentIndicativel3rd = Left(TempTarget, DelimiterAt - 1)

'extract field 3

TempTarget = Mid(TempTarget, DelimiterAt + 1)

DelimiterAt = InStr(TempTarget, CONJUGATION_DELIMITER)
txtImperfectIndicative = Left(TempTarget, DelimiterAt - 1)

'extract field 4

TempTarget = Mid(TempTarget, DelimiterAt + 1)

DelimiterAt = InStr(TempTarget, CONJUGATION_DELIMITER)
txtProgressive = Left(TempTarget, DelimiterAt - 1)

'extract field 5
TempTarget = Mid(TempTarget, DelimiterAt + 1)
txtPastParticiple = TempTarget

'perfective verb

Else
'extract field 1
TempTarget = TransferDetails.Match(BindPtr).LexiconEntry.Target
DelimiterAt = InStr(TempTarget, CONJUGATION_DELIMITER)
txtPerfectivelndicative = Left(TempTarget, DelimiterAt - 1)

'extract field 2

TempTarget = Mid(TempTarget, DelimiterAt + 1)

DelimiterAt = InStr(TempTarget, CONJUGATION_DELIMITER)
txtPerfectiveImperfect = Left(TempTarget, DelimiterAt - 1)

'extract field 3
TempTarget = Mid(TempTarget, DelimiterAt + 1)
txtPerfectivePastParticiple = TempTarget
End If
End Select

Return

FormattingError:

'exception handler

Beep

MsgBox ("The current entry is incorrectly formatted." & Chr(13) & "Please recheck its information."),
MB_ICONSTOP, ("Lexicon Entry Error")
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Resume Next

End Sub

470



