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Abstract:

This document comprises the deliverables IMPL2-BAS, IMPL2-CU and IMPL2-RU of
work package 7, task 7.2 of the AGILE project. We present the implementation of the
grammatical resources for Bulgarian, Czech and Russian that are necessary to generate texts
with stylistic variation. The resource implementation has followed the linguistic specification
of a broader range of phenomena as described in deliverables SPEC2-BAS, SPEC2-CU and
SPEC2-RU, so that a more general coverage has been achieved.
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1. Introduction

This document comprises the deliverables IMPL2-BAS, IMPL2-CU and IMPL2-RU of
work package 7, task 7.2 of the AGILE project. We present the implementation of the
grammatical resources for Bulgarian, Czech and Russian necessary to generate texts with
stylistic variation in the CAD/CAM domain. The variation covered mainly concerns the
parameters of explicitness and personal/impersonal (cf. deliverable TXSM; Kruijff-
Korbayova et al., 1999). The target text we agreed upon for the intermediate demonstrator
(henceforth: ImD) are given in the appendix.

To counteract a sublanguage-bias, the resource implementation has followed the
linguistic specification of a broader range of phenomena as described in deliverables SPEC2-
BAS, SPEC2-CU and SPEC2-RU (Andonova et al., 1999). Thus, a broader coverage of
linguistic phenomena has been achieved. The phenomena in focus have been the following:

* clause complexity, transitivity, mood, voice, tense, aspect, theme (clause level)
* minor transitivity (prepositional phrase level)
* determination (nominal group and clause levels)

This has resulted in a coverage of regions of the grammars of Bulgarian, Czech and
Russian that can be synoptically displayed by a table as follows."

Ideational Interpersonal Textual
Logical Experiential
Clause Transitivity, Mood, Polarity, Theme,
Circumstance, Attitude, Modality | Culmination,
— Voice, Tense, Conjunction,
= Aspect Determination
prep ; Minor transitivity
nom = Classif- | Noun-type, Epithet, | Person, Attitude Determination
" = lcation | (yyalification
() . . .
» | adj R Modifi- | Quality-type
© = cation
—
= . .
& | quant o Modifi- | Quantity-type
s &) cation
=3
© |adv Modifi- | Circumstantial-type | Comment Conjunctive
- cation
complexes | simplexes

Each of these areas is described in a separate section (see Section 2 below).

1

The regions in focus are given in bold face; other regions that have been treated as well, however not

systematically, in order to be able to generate the target texts, are given in grey shade. Note that
determination is located in the nominal group as well as the clause because in Slavic languages
determination is predominantly, but not solely, reflected by word order in the clause.




AGILE 10

In contradistinction to the first deliverable in this work package (IMPLI1-BAS, IMPLI-
CU, IMPLI1-Ru; Bateman et al., 1998), in the present document we explicitly adopt an
organization that is not language-specific. Each section is dedicated to the description of one
particular phenomenon rather than to one particular language (Section 2.1: Transitivity,
Section 2.2: Diathesis, Section 2.3: Minor Transitivity, Section 2.4: Mood, Section 2.5:
Tense, Section 2.6: Aspect, Section 2.7: Clause-Complexity, Section 2.8: Determination,
Section 2.9: Word Order). Each phenomenon is dealt with for all three languages.” This
reflects the implementation strategy we adopted for task 7.2: responsibilities were
distributed across sites according to phenomena rather than languages so as to support a
truly contrastive-linguistic method of work. The grammatical resources implemented have
thus not only been built up by transfer comparison with the English grammar Nigel (cf.
Bateman et al., 1998, Section 3.1) that is part of the KPML implementation platform, but
crucially by continuous contrastive-linguistic comparison across Bulgarian, Czech and
Russian. Only with this strategy has it been possible to implement rather general accounts of
the grammars of Bulgarian, Czech and Russian in a year’s time. It is thus demonstrated once
again that the methodology of resource sharing we have argued for in (Bateman et al.,
1998) leads to fast, but nevertheless principled results.

Before we start the presentation of the system network implementations, let us give an
overview of the main notational conventions used in this document.

1.1 Notational conventions

Below we give the notational conventions necessary to follow the description of the
grammar implementation. Figure 1 presents the general notational conventions used in
Systemic Functional Grammar, Figure 2 shows the notation we adopt for system networks,
Figure 3 provides the syntax of computational system network specifications, and Figure 4
shows the syntax of multilingual system network specifications. In the text, feature names
are given in bold face, system names are given in capitals, and also the names of regions are
given in capitals.

functional elements Actor, Subject, etc
system names MOOD
grammatical features feature

selection expressions:
delicacy [feature-x : feature-y,...]
simultaneity [feature-x & feature-y,...]

realization statements:

> Each section describing the phenomena in focus presents the system implementation and the

corresponding chooser. Inquiries and inquiry implementations are not given because they are usually
taken over from the NIGEL grammar (cf. IMPL1 (Bateman et al., 1998) for the concepts of choosers and
inquiries). SPL specifications, i.e., input specifications for tactical generation, are given as examples
only. For the full sets of SPLs for each language for the ImD texts please visit the individual sites’
webpages:

http://fairway.ms.mff.cuni.cz/~agile/

http://www.iinf.acad.bg/agile

http://www.aha.ru/~sharoff//Agile
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insert +Subject

conflate Subject/Actor

expand Mood(Finite)

order Subject  Finite
preselect Subject:nominal-group

lexical constraints:

classify Process::doing-verb
inflectify Noun:::singular
lexify Noun ! LEXEME
syntactic structures trees (presented as screen dumps of

generated structures)

Figure 1: Notational conventions in Systemic Functional Grammar

System—name -
[feature—a] (Functionl : feature—-x)
[feature-b] (Function2 : feature-y, Function3 ! feature-z)
[feature-c] (Function4 : feature-f, feature-qg)

Figure 2: Notation for system networks

(system
:name SYSTEM—-NAME
:inputs (OR feature-x
(AND feature-y feature-z))
:outputs ((0.5 feature-a
(insert Function-1))
(0.5 feature-b
(conflate Function—-2 Function-3)
(preselect Function-2 feature-c)))
:chooser SYSTEM-NAME-CHOOSER
:region REGION-NAME
:metafunction METAFUNCTION)

:name gives the name of the system; : inputs specifies the features that act as entry conditions to the system;
:outputs specifies the features of the system, where features may have realization statements attached (
insert, conflate, preselect etc.); : region specifies the functional region the system belongs to---this
can be thought of as a finer grained subclassification of metafunction given in the :metafunction slot and is used
for the organization of resources.

Figure 3: Syntax for computational system network specifications

(system

:name SYSTEM-NAME

:inputs (:Language-1 :Language—-2 OR feature-x

(AND feature-y feature-z))

:outputs ((:language-1 language-2 0.5 feature-a
(:language-1 insert Function-1))
(:language-2 insert Function-4))

(:language-1 language-2 0.5 feature-Db
(:language-2
conflate Function-2 Function-3)

(:language—-1 :language-2
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preselect Function-2 feature-c)))
:chooser SYSTEM—-NAME-CHOOSER
:region REGION-NAME
:metafunction METAFUNCTION)

Figure 4: Syntax for computational multilingual system network specifications

2. Implementation of grammatical resources

2.1 Transitivity (nuclear and circumstancial)

In this chapter we describe the implementation of the transitivity resources for Russian,
Czech and Bulgarian. The implementation is based upon the English Nigel grammar.
Transitivity manifests itself structurally as a configuration of a process, the participants
involved in the process (nuclear transitivity) and the attendant circumstances (circumstancial
transitivity). This configuration forms the basis for the interpretation of the transitivity
structure of the clause as a constituent structure, such as e.g., Actor + Process + Locative.
In Nigel, nuclear transitivity is divided into relational and nonrelational transitivity. Here,
nonrelational transitivity is described in Section 2.1.1, relational transitivity is described in
Section 2.1.2. Included in Section 2.1.1 is a solution to the problem of agency (ergativity vs.
transitivity), which has been discussed in the SPEC2 deliverable (Andonova et al., 1999).
Circumstantial transitivity is desribed in Section 2.1.3.

2.1.1 Nonrelational transitivity

The most general transitivity systems are part of the region NONRELATIONAL-
TRANSITIVITY. The system PROCESS-TYPE (see below) distinguishes between
material, mental, verbal and relational processes. This system is common to the three
Slavic languages. In the ImD we focus on two types of processes - material and relational.

Verbal and mental are hardly used in this register, according to our corpus analyses. The
PROCESS-TYPE system is shown in Figure 1.

PROCESS-TYPE:
(transitivity-unit) —

[material] (Process::do-verb),
[mental] (Process::experience-verb),
[verbal] (Process::symbolic-verb),

[relational]  (Process::relational-verb).

(SYSTEM

:NAME PROCESS-TYPE

: INPUTS TRANSITIVITY-UNIT

:OUTPUTS ((0.333333 MATERIAL
(CLASSIFY PROCESS DO-VERB))
(0.333333 MENTAL
(CLASSIFY PROCESS EXPERIENCE-VERB))
(0 VERBAL
(CLASSIFY PROCESS SYMBOLIC-VERB))
(0.333333 RELATIONAL
(CLASSIFY PROCESS RELATIONAL-VERB)))
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:REGION NONRELATIONALTRANSITIVITY

:METAFUNCTION EXPERIENTIAL
:CHOOSER PROCESS-TYPE-CHOOSER

)

(CHOOSER
:NAME PROCESS—-TYPE-CHOOSER
:DEFINITION ((ASK (STATIC-CONDITION-Q PROCESS)

(STATIC

(ASK (MENTAL-PROCESS-Q PROCESS)
(MENTAL (IDENTIFY SENSER
(SENSER-ID PROCESS))

(COPYHUB SENSER MEDIUM)

(CHOOSE MENTAL) )

(NONMENTAL

(ASK (VERBAL-PROCESS—-Q PROCESS)
(VERBAL (IDENTIFY SAYER
(SAYER-ID PROCESS))

(CHOOSE VERBAL) )

(NOTVERBAL (CHOOSE RELATIONAL))))))
(NONSTATIC

(ASK (VERBAL-PROCESS—-Q PROCESS)
(VERBAL (IDENTIFY SAYER
(SAYER-ID PROCESS))

(CHOOSE VERBAL) )

(NOTVERBAL

(ASK (MENTAL-PROCESS-Q PROCESS)
(MENTAL (IDENTIFY SENSER
(SENSER-ID PROCESS))

(COPYHUB SENSER MEDIUM)

(CHOOSE MENTAL) )

(NONMENTAL (CHOOSE MATERIAL)))))))))

Figure 5:Type of process: system and chooser (En, Cz, Ru, Bg)

Another very general system in the NONRELATIONALTRANSITIVITY region is is the
AGENCY system. For English, this system reflects the ergative pattern of English, in which
an Agent + Medium configuration (transitive construction) has a Medium-only variant
(middle or ergative construction). While the grammars of Slavic languages have the middle
variant as well, its construction needs more complex morpho-syntactic means. Example (1a)
illustrates this pattern for English, and examples (1b) — (1d) illustrate which additional means
are needed in Bulgarian, Czech and Russian, i.e., reflexivization of the Process.

(1)
(a) En: The lion woke the tourist — The tourist woke.
(b) Cz: Lev probudil turistu - Turista se probudil.
Lion-nom woke tourist-acc — Tourist-nom woke-refl
(c) Bg: JIsBbT CBHOYAM TypucTa. - TypuctsT ce chlynu.
Lion woke tourist — Tourist woke-refl
(d) Ru: Jle pa3bymun Typucrta — Typuct npocHyJcs.

Lion-nom woke tourist-acc — Tourist-nom woke-refl

The English system of AGENCY accounts for this kind of alternation as follows:
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AGENCY:
(transitivity-unit) —
[middle] (Process::middle-verb),
[effective] (Process::effective-verb).

This is hard to apply for Slavic languages because they are transitively rather than ergatively
organized, i.e., we find the productive alternation of transitive vs. intransitive. Since both
patterns exits, we decided to change the AGENCY system to a system that distinguishes
between the number of participant roles, on the one hand, and proper agency, on the other
hand. The system then looks as follows, where middle now stands for process types with
one participant only, middle-transitive corresponds to the English middle, and effective
stays the same.

AGENCY:
(transitivity-unit) —
[middle] (Process:: intransitive-verb),
[middle-transitive] (Process::middle -verb),

[effective] (Process::transitive-verb).

Middle processes in the Slavic languages do not have Agents — they are inherently Agent-
less (see examples (2a-d)); middle-transitive processes involve a Medium, but may have an
Agent. An example from Russian would be "okno otkroetsja" (The window will open).
There are no occurrences of this type in the ImD texts. What we have instead is - "okno
pojavitsja" (The window will appear) — which is a middle configuration. Finally the
effective option accounts for the transitive variant, and thus has the normal voice potential
(active — passive), which the other two have not.

(2) Slavic intransitive verbs in middle configuration
(a) En: Switch to Arc mode.
(b) Bg: IlpeBxutounte B peskuM Arc.
Switch to mode Arc
(¢) Cz: Piepnuti do rezimu Kreslen{ obloukd.
Switch to the mode of the arc drawing
(d) Ru: Ilepeiinute B pexxum Arc
Switch to mode Arc

Middle processes can be realized by intransitive verbs (as in 2b-d) or by reflexive verbs. See
examples (3b-d).
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(3) Slavic reflexive verbs in middle configuration

(a) En: The dialog box appears.

(b) Bg: InanoroBusiT mpo30pel] Ce MOsIBSBA.
The dialog box appears.

(c) Cz: Objevi se dialogové okno
Appear- refl dialog box-nom.

(d) Ru: Ha sxpane nosiBUTCsi AMaIOrOBOE OKHO

On the screen appear- refl dialog box-nom.

Effective processes are realized by lexical verbs that are transitive, i.e., that have a Direct
Complement realized in accusative case. Effective processes are the most frequent kind of
process in the ImD texts. See example (4).

(4) Effective = Slavic transitive

(a) En: The user starts the command. (to specify (the point), to enter (the symbol),
etc.)

(b) Bg: IloTpeburenst crapTupa koMaHaaTa. (3agasamM (TOUYKa), BBBEXKIAM
(cumBOM), etc.)

The user starts the command

(c) Cz: Uzivatel spusti ptikaz. (urcit (bod), zadat (symbol), etc.)
User-nom starts the command-acc

(d) Ru: INonb3oBarens 3amyckaeT KOMaHAy. (3aAaTh (TOUYKY), BBECTU (CUMBOII), €tc.)
User-nom starts the command-acc

Finally, what we called middle-transitive processes are realized by reflexive forms of
transitive verbs. See example (5).

(5) Middle-transitive
(a) En: The command starts.
(b) Bg: Komanpara ce craptupa
The command starts-refl
(c) Cz: Prikaz se spusti
The command-nom starts-refl
(d) Ru: Komanna 3amyckaercst
The command-nom starts-refl

The implementations of the AGENCY system and its chooser are shown in Figure 6.

(SYSTEM
:NAME AGENCY
: INPUTS (OR MATERIAL MENTAL VERBAL)
:OUTPUTS (
(:ENGLISH (0.5 MIDDLE (CLASSIFY PROCESS MIDDLE-VERB))
(0.5 EFFECTIVE (CLASSIFY PROCESS EFFECTIVE-VERB)))
(:RUSSIAN (0.333 MIDDLE (CLASSIFY PROCESS MIDDLE-VERB))
(0.333 MIDDLE-TRANSITIVE
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(CLASSIFY PROCESS MIDDLE-VERB)
(CONFLATE PROCESS VOICE)
(PRESELECT PROCESS REFLEXIVE-FORM) )
(0.333 EFFECTIVE (CLASSIFY PROCESS EFFECTIVE-VERB)))

)

:CHOOSER AGENCY-CHOOSER

:REGION NONRELATIONALTRANSITIVITY

:METAFUNCTION EXPERIENTIAL

)

(CHOOSER
:NAME AGENCY-CHOOSER
:DEFINITION ( (ASK (VERBAL-PROCESS-Q PROCESS)
(VERBAL

(ASK (ADDRESSEE-ORIENTED-Q PROCESS)
(ADDRESSEEORIENTED (COPYHUB SAYER AGENT)
(CHOOSE EFFECTIVE))
(NOTADDRESSEEORIENTED (CHOOSE MIDDLE))))
(NOTVERBAL

(ASK (CAUSED-PROCESS-Q PROCESS)

(INDEPENDENT (CHOOSE MIDDLE) )

(CAUSED (IDENTIFY AGENT

(CAUSER-ID PROCESS))

(ASK (CAUSATIVE-MENTION-Q AGENT PROCESS)
(:ENGLISH (WITHHOLD (CHOOSE MIDDLE)))
(:RUSSIAN (WITHHOLD (CHOOSE MIDDLE-TRANSITIVE)))

(MENTION (CHOOSE EFFECTIVE)))))

))))

Figure 6: Agency: system and chooser implementation (Cz, Bg, Ru)

The most frequent process type in the ImD texts is effective-material. Choice of this type
is wired in the gate EFFECTIVE-MATERIAL. For middle-transitive agency we also need
this gate (see Figure 7).

(GATE
:NAME EFFECTIVE-MATERIAL
:INPUTS (:ENGLISH (AND EFFECTIVE MATERIAL))
(:RUSSIAN (OR (AND EFFECTIVE MATERIAL) MIDDLE-TRANSITIVE)))
:OUTPUTS ((1.0 EFFECTIVE-MATERIAL))

:CHOOSER EFFECTIVE-MATERIAL-CHOOSER
:REGION NONRELATIONALTRANSITIVITY
:METAFUNCTION EXPERIENTIAL

)

(CHOOSER
:NAME EFFECTIVE-MATERIAL-CHOOSER
:DEFINITION ( (IDENTIFY GOAL

(AFFECTED-ID PROCESS))
(COPYHUB GOAL MEDIUM)
(COPYHUB AGENT ACTOR)
(CHOOSE EFFECTIVE-MATERIAL)

Figure 7: Effective-material gate: gate and chooser (Cz, Bg, Ru)

An example of an SPL input expression generating a middle-transitive clause with a
reflexivized verb is shown in Figure 8.
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(EXAMPLE
: NAME VOICE-51-RU
:GENERATEDFORM "
: TARGETFORM "Okno otkroetsja"
: LOGICALFORM

(P / DIRECTED-ACTION :LEX OTKRYTJ
:CAUSATIVE-MENTION-Q WITHHOLD
:PREFER-MENTION-AGENT-Q WITHHOLD
:ACTOR (P1 / PERSON :LEX poljzovatelj)
:ACTEE (D1 / OBJECT :LEX OKNO))

: SET-NAME VOICE

Figure 8: Semantic form for generating middle-transitive clauses (Ru)

Material processes may also include a Beneficiary as participant in the configuration. In
relation to this participant in the English model the processes are divided into dispositive and
creative by the system DOING-TYPE. In the ImD texts we have both, but there is no
difference in their use concerning the Beneficiary. We nevertheless conserve the distinction
of RECIPIENCY (for dispositive processes) and CLIENCY (for creative processes).
Recipient and Client are subtypes of Beneficiary. In English they differ formally by the
preposition (to for Recipient and for for Client). In Russian and Czech the Beneficiary is
marked by dative case with both dispositive and creative processes. Creative processes have
a variant with a preposition: (Ru) 0zs, (Cz) pro, (En) for. Bulgarian shows the same
distinctions as English: (Bu) na - (En) o, (Bu) za - (En) for. For example:

(6) Realizing Beneficiary

(a) En: She sent her best wishes to John - She sent John her best wishes.

(b) Cz: Poslala pozdrav (Acc) Johnovi
(She) sent best wishes-acc John-dat
Poslala Johnovi (dat) pozdrav
(She) sent John-dat best wishes-acc.

(c) Bg: Ta uznpatu no3apasu Ha J[>koH
She sent best wishes to John
Ts nsnparu Ha /[>kOH no3npasu
She sent to John best wishes

(d) Ru: Ona nepenana npuser JI>koHY
She sent best wishes-acc John-dat
Ona nepenana JI>koHy IpUBET
She sent John-dat best wishes-acc

The examples show that for dispositive processes the Slavic languages have only one way of
expressing the Beneficiary — dative case for Russian and Czech and one preposition for
Bulgarian. English has two different prepositions and different participant roles. But in all
the cases we have two variants of word order (reflecting differences in communicative
structure).
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For creative processes the situation is the same as for dispositive for Bulgarian and English.
For Russian and Czech there are two variants — realization by a nominal group in dative case
or by a prepositional phrase with the prepositions dlja and pro, respectively.In the two
variants, two variants of word order are possible as shown in examples (7):

(7) Realizing Cliency
(a) En: Fred bought a present for his wife - Fred bought his wife a present.
(b) Cz: Fred koupil darek pro svou Zenu - Fred koupil pro svou Zenu darek
Fred bought a present-acc for his wife-gen (different in communicative structure)
Fred koupil dérek (acc) své zen€ (dat) - Fred koupil své Zen€ darek
Fred bought a present-acc for his wife-dat (different in communicative structure)
(c) Bg: ®pen xynu noaapbk 3a >xeHa cu - Open Kynu 3a )KeHa CU INOJapbk
Fred bought a present for his wife

(d) Ru: dpen xymun mogapox AJist CBOEH JKeHbI - Opea KyMmuil AJist CBOEH JKEHBI
HOJIAPOK

Fred bought a present-acc for his wife-gen (different in communicative structure)
Dpen Kynui NOAAPOK CBOEH xkeHe - Ppen Kynuil CBOEH JKeHe NOJapOoK
Fred bought a present-acc for his wife-dat (different in communicative structure)

We do not look at the problems any further, since the output features will be negative
because there are no Beneficiary roles in the ImD texts. In Figure 9 we show the systems
relating to the choice of Beneficiary.

(SYSTEM
:NAME DOING-TYPE
: INPUTS EFFECTIVE-MATERIAL
:OUTPUTS ((0.5 CREATIVE
(CLASSIFY PROCESS CREATION-VERB))
(0.5 DISPOSITIVE
(CLASSIFY PROCESS DISPOSAL-VERB)))
:CHOOSER DOING-CHOOSER
:REGION NONRELATIONALTRANSITIVITY
:METAFUNCTION EXPERIENTIAL
)

(CHOOSER
:NAME DOING-CHOOSER
:DEFINITION ((ASK (PREEXIST-Q GOAL PROCESS)

(NONEXISTENT (CHOOSE CREATIVE))
(EXISTED (CHOOSE DISPOSITIVE))))
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(SYSTEM
:NAME CLIENCY
: INPUTS CREATIVE
:OUTPUTS ((0.5 CLIENCY
(INSERT BENEFICIARY)
(PRESELECT BENEFICIARY NOMINAL-GROUP))
(0.5 NONCLIENCY))
:CHOOSER CLIENCY-CHOOSER
:REGION NONRELATIONALTRANSITIVITY
:METAFUNCTION EXPERIENTIAL
)

(CHOOSER
:NAME CLIENCY-CHOOSER
:DEFINITION ((ASK (CLIENCY-Q PROCESS)
(CLIENCY (IDENTIFY BENEFICIARY
(CLIENT-ID PROCESS))
(IDENTIFY BENEFICIARY
(CONCEPTUAL-CORRELATE-ID BENEFICIARY))
(CHOOSE CLIENCY))
(NONCLIENCY (CHOOSE NONCLIENCY)))
))
(SYSTEM

:NAME RECIPIENCY
: INPUTS DISPOSITIVE
:OUTPUTS ((0.9 NONRECIPIENCY)
(0.1 RECIPIENCY
(INSERT BENEFICIARY)
(PRESELECT BENEFICIARY NOMINAL-GROUP)))
:CHOOSER RECIPIENCY-CHOOSER
:REGION NONRELATIONALTRANSITIVITY
:METAFUNCTION EXPERIENTIAL
)

(CHOOSER
:NAME RECIPIENCY-CHOOSER
:DEFINITION ((ASK (POSSESSION-ONSET-Q PROCESS)
(NOPOSSESSIONCREATED (CHOOSE NONRECIPIENCY))
(POSSESSIONCREATED
(ASK (POSSESSION-ONSET-SPECIFICATION-Q PROCESS)
(SPECIFIED (CHOOSE RECIPIENCY)
(IDENTIFY BENEFICIARY
(BENEFICIARY-ID PROCESS))
(IDENTIFY BENEFICIARY
(CONCEPTUAL-CORRELATE-ID BENEFICIARY)))
(NOTSPECIFIED (CHOOSE NONRECIPIENCY)))))
))
(GATE
:NAME NONBENEFACTION
: INPUTS (OR NONRECIPIENCY NONCLIENCY
(AND EFFECTIVE-VERBAL NONADDRESS))
:OUTPUTS ( (1.0 NONBENEFACTIVE))

:REGION NONRELATIONALTRANSITIVITY
:METAFUNCTION EXPERIENTIAL
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(GATE
:NAME NONOBLIQUE-COMPLEMENTED
:INPUTS (OR MED-BEN AG-BEN NONBENEFACTIVE NONCLIENCY MENTAL RELATIONAL
(AND MIDDLE VERBAL))
:OUTPUTS ((1.0 NONOBLIQUE-COMPLEMENTED) )
:REGION UNIFYINGGATES
:METAFUNCTION UNIFYING

Figure 9: Selecting the Beneficiary participant (Cz, Bg, Ru)

As it is shown in the Figure 9 both nonrecipiency and noncliency lead to the feature
nonbenefactive and then to the feature nonoblique-complemented defined by the gates
shown in Figure 9. With these systems, the selection of participants is complete. Their
realization by syntactic functions (Subject, Directcomplement etc.) is described in Section
2.2 on diathesis.

2.1.2 Relational transitivity

Relational processes are processes of being. In the intermediate demonstrator texts we have
only one type of relational processes - the existential process, semantically a one-place
relation. In English, existential constructions have the following constituents:

There (Subject) + are (Process of being) + Existent.

The Theme position is filled by the formal Subject in English (there). Slavic languages do
not need to insert a formal Subject, the Subject position can stay empty or be occupied by a
Circumstance (temporal or spatial). This gives rise to the following kinds of structure:

Ha skpane (Locative) + nmosiutcs (Process of being) + okno (Existent/Subject) (Nom)
On the screen will appear a window

The topmost system of the RELATIONALTRANSITIVITY region which accounts for the
general types of relational process is the system TYPE-OF-BEING (see Figure 10).

(SYSTEM
:NAME TYPE-OF-BEING
: INPUTS RELATIONAL
:OUTPUTS ((0.33333334 IDENTIFYING
(INSERT TOKEN)
(INSERT VALUE)
(INSERT IDENTIFIED)
(INSERT IDENTIFIER)
(CONFLATE IDENTIFIED SUBJECT)
(CONFLATE IDENTIFIER DIRECTCOMPLEMENT))
H 0.33333334 EXISTENTIAL
INSERT EXISTENT)
(LEXIFY SUBJECT THERE)
PRESELECT EXISTENT NOMINAL-GROUP))
(:RUSSIAN 0.33333334 EXISTENTIAL
(INSERT EXISTENT)
(CONFLATE EXISTENT SUBJECT)

( (:ENGLIS
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(ORDER PROCESS SUBJECT)

(PRESELECT EXISTENT NOMINAL-GROUP) )
(0.33333334 RELATIONAL-OTHER) )
:CHOOSER TYPE-OF-BEING-CHOOSER
:REGION RELATIONALTRANSITIVITY
:METAFUNCTION EXPERIENTIAL

Figure 10: TYPE-OF-BEING system (Cz,Ru)

An SPL input expression for generating existential clauses is given in Figure 11.

(EXAMPLE
:NAME D1-TEXT4-3A2-RU
: TARGETFORM "Na ekrane pojavitcja dialogovoje okno
Multiline Properties."
: LOGICALFORM
(P / EXISTENCE :LEX POJAVITJSJA :TENSE PRESENT :THEME C1
:ACTOR

(D / OBJECT :LEX OKNO :PROPERTY-ASCRIPTION
(D1 / QUALITY :LEX DIALOGOVYJ)
:LABEL-ASCRIPTION

(D2 / OBJECT :NAME Multiline-Properties))
:SPATIAL-LOCATING

(C1 / ONE-OR-TWO-D-LOCATION :LEX EKRAN))

: SET-NAME D1-TEXT4

Figure 11: Semantic representation with Existent function (Ru)

For Bulgarian the process fo appear is described as motion process, so is is not covered
here.

2.1.3 Circumstantial transitivity

Circumstantial transitivity is the resource for representation of phenomena attendant on
(rather than involved in) the process (Adjuncts).

The types of Circumstances are described in the CIRCUMSTANCE region.The region
covers a number of simultaneous systems each describing one type of Circumstance.
Circumstances can be realized as prepositional phrases or adverbial groups. Realization by
prepositional phrases is described in Section 2.3 (Minor Transitivity). The types of
Circumstances are described by the system TYPE-OF-CIRCUMSTANCE as follows:

(TYPE-OF-CIRCUMSTANCE):

(transitivity-unit) —

[nonaccompaniment]

[accompaniment] (+Accompaniment
Accompaniment:prepositional-phrase
Accompaniment:accompaniment-process)

[noncause]

[cause] (+Cause)

[nonmanner]
[manner] (+Manner)

[nonmatter]
[matter] (+Matter =~ Matter:matter-process)
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[nonrole]
[role] (+Role  Role:role-process)

[no-spatial-extent]

[spatial-extent] (+Spaceextent
Spaceextent:prepositional-phrase
Spaceextent:extent-process)

[no-spatial-location]

[spatial-location] (+Spacelocative)

[no-temporal-extent]

[temporal-extent] (+Timeextent
Timeextent:prepositional-phrase
Timeextent:extent-process)

[no-temporal-location]

[temporal-location] (+Timelocative)

Matter, Role and Timeextent do not occur in the ImD texts. We therefore focus on the other
types in the remainder of this section.

In Figure 12 we display the system’s implementation for the types of Circumstances that
are present in our corpus: Accompaniment, Cause, Manner, Spaceextent, Spacelocative and
Timelocative.

(SYSTEM
:NAME ACCOMPANIMENT-ADJUNCT
: INPUTS TRANSITIVITY-UNIT
:OUTPUTS ((0.9 NONACCOMPANIMENT)
(0.1 ACCOMPANIMENT
(INSERT ACCOMPANIMENT)
(PRESELECT ACCOMPANIMENT PREPOSITIONAL-PHRASE)
(PRESELECT ACCOMPANIMENT ACCOMPANIMENT-PROCESS)))
:CHOOSER ACCOMPANIMENT-CHOOSER
:REGION CIRCUMSTANTIAL
:METAFUNCTION EXPERIENTIAL

)

(SYSTEM

:NAME CAUSE-ADJUNCT

: INPUTS TRANSITIVITY-UNIT

:OUTPUTS ((0.9 NONCAUSE)
(0.1 CAUSE
(INSERT CAUSE)))

:CHOOSER CAUSE-CHOOSER

:REGION CIRCUMSTANTIAL

:METAFUNCTION EXPERIENTIAL
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(SYSTEM

:NAME MANNER-ADJUNCT

: INPUTS TRANSITIVITY-UNIT

:OUTPUTS ((0.9 NONMANNER)
(0.1 MANNER
(INSERT MANNER) ) )

:CHOOSER MANNER-CHOOSER

:REGION CIRCUMSTANTIAL

:METAFUNCTION EXPERIENTIAL

)

(SYSTEM
:NAME SPATIAL-EXTENT-ADJUNCT
: INPUTS TRANSITIVITY-UNIT
:OUTPUTS ((0.9 NO-SPATIAL-EXTENT)
(0.1 SPATIAL-EXTENT
(INSERT SPACEEXTENT)
(PRESELECT SPACEEXTENT PREPOSITIONAL-PHRASE)
(PRESELECT SPACEEXTENT EXTENT-PROCESS)))
:CHOOSER SPATIAL-EXTENT-CHOOSER
:REGION CIRCUMSTANTIAL
:METAFUNCTION EXPERIENTIAL

)

(SYSTEM

:NAME SPATIAL-LOCATION

: INPUTS TRANSITIVITY-UNIT

:OUTPUTS ((0.9 NO-SPATIAL-LOCATION)
(0.1 SPATIAL-LOCATION
(INSERT SPACELOCATIVE)))

:CHOOSER SPATIAL-LOCATION-CHOOSER

:REGION CIRCUMSTANTIAL

:METAFUNCTION EXPERIENTIAL

)

(SYSTEM

:NAME TEMPORAL-LOCATION

: INPUTS TRANSITIVITY-UNIT

:OUTPUTS ((0.9 NO-TEMPORAL-LOCATION)
(0.1 TEMPORAL-LOCATION
(INSERT TIMELOCATIVE)))

:CHOOSER TEMPORAL-LOCATION-CHOOSER

:REGION CIRCUMSTANTIAL

:METAFUNCTION EXPERIENTIAL

Figure 12: Types of circumstances (Cz, Bg, Ru)

We comment on these systems in the order they appear in Figure 12.

In the system ACCOMPANIMENT the Circumstance Accompaniment is inserted and
preselected for prepositional-phrase and accompaniment-process. The preposition realizing
this type of Circumstance is ,,in relation to* (see Section 2.3).

For the selection of Cause, the system of CAUSE-PHORICITY offers the choice of
realizing the Cause phorically (as an adverbial group) or nonphorically (as a prepositional
phrase). In the ImD texts, we only have nonphoric Causes. Also, Cause has to be
subclassified further (see the system CAUSE-TYPE presented in Figure 13).

(SYSTEM
:NAME CAUSE-TYPE
: INPUTS NONPHORIC-CAUSE
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:OUTPUTS ((0.25 REASON
(INSERT REASON)

(CONFLATE CAUSE REASON)

(PRESELECT REASON REASON-PROCESS) )

(0.25 PURPOSE

(INSERT PURPOSE)

(CONFLATE CAUSE PURPOSE)

(PRESELECT PURPOSE PURPOSIVE-PROCESS))

(0.25 BEHALF

(INSERT BEHALEF')

(CONFLATE CAUSE BEHALEF')

(PRESELECT BEHALF CLIENT))

(0.25 CONCESSION

(INSERT CONCESSION)

(CONFLATE CAUSE CONCESSION)
(PRESELECT CONCESSION CONCESSIVE-PROCESS)))

:CHOOSER CAUSE-TYPE-CHOOSER

:REGION CIRCUMSTANTIAL

:METAFUNCTION EXPERIENTIAL

Figure 13: The system CAUSE-TYPE (Cz, Bg, Ru)

In the ImD, we only have Purpose Circumstances. See example (8).
(8) Purpose circumstance (TEXT4) (simplified)

(a) En: Select an arc for the startpoint of the multiline.

(b) Cz: Zvolte oblouk pro pocatecni bod multicary.
Select an arc-acc for startpoint-gen multiline-gen

(c) Bg: U3bepere nbra 3a HauanHaTa TOYKA HA MYJTUIMHUATA.
Select an arc for the startpoint of the multiline

(d) Ru: Beibepure ayry nmnst HA4aIbHOW TOYKH MYJIBTHINHHH.

Select an arc-acc for startpoint-gen multiline-gen

An example of a semantic input representation (SPL) with information on purpose is shown
in Figure 14.

(EXAMPLE
:NAME D1-TEXT4-5-1-RU
: TARGETFORM "Sadajte dugu dlja nachaljnoj tochki muljtilinii."
:LOGICALFORM

(P / DIRECTED-ACTION :LEX ZADATJ :SPEECHACT IMPERATIVE
:ACTEE (A2 / OBJECT :NAME duga)
:purpose (t / OBJECT :LEX tochka :PROPERTY-ASCRIPTION
(tl / QUALITY :LEX nachalijnyj)
:meta—actant
(t2 / OBJECT :NAME MULJTILINIJA)))
: SET-NAME D1-TEXT4

Figure 14: Semantic representation with purpose function (Ru)

In terms of MANNER-TYPE, the only Circumstance that occurs in the ImD texts is
Means. Russian and Czech realize the Means Circumstance by a nominal group in
Instrumental case (see example (9)). Russian has the additional option of realization with a
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prepositional phrase. This depends on whether the Means is interpreted as some sort of an
agentive instrument or as a manipulating instrument (see example (10)).

(9) Means circumstance
(a) Cz: Spust'te pitkaz KRIVKA jednim z nasledujicich zptisobi
Start the PLINE command one-instr of following-gen methods-gen
(b) Ru: 3anmycture komanny PLINE ogHum u3 cnenyromux cnoco0os
Start the PLINE command by one-instr of following-gen methods-gen

This kind of realization is not possible for Bulgarian. In Bulgarian it can be only expressed
by a clause complex.

(SYSTEM
:NAME MANNER-TYPE
: INPUTS MANNER
:OUTPUTS ((0.33333334 MEANS
(INSERT MEANS)
(:CZECH (PRESELECT MEANS INSTRUMENTAL-CASE)
(PRESELECT MEANS NOMINAL-GROUP) )
(CONFLATE MANNER MEANS) )
(0.33333334 QUALITY
(INSERT QUALITY)
(PRESELECT MANNER ADVERBIAL-GROUP MANNER-ADVERBIAL)
(CONFLATE MANNER QUALITY))
(0.33333334 COMPARISON
(INSERT COMPARISON)
(CONFLATE MANNER COMPARISON)
(PRESELECT COMPARISON PREPOSITIONAL-PHRASE)
(PRESELECT COMPARISON COMPARATIVE-PROCESS)))
:CHOOSER MANNER-TYPE-CHOOSER
:REGION CIRCUMSTANTIAL
:METAFUNCTION EXPERIENTIAL)

Figure 15: Manner type system (Cz, Ru)

(10) Means circumstance realized as preposition phrase and as nominal group
(a) Ru: cnenyrommum MeTogom
(by the) following method-instr (agentive-instrument)
(b) Ru: ¢ momompo MoIOTKa
(by means of a hammer-gen (manipulating-instrument)

For Russian, we therefore have to introduce a more fine-grained subsystem for means,
which distinguishes between the agentive and the manipulating function of a Means
circumstance.

Spatial-location Circumstances are differentiated according to whether they express a rest
process or a motion process, and if they are motion processes whether the motion is towards
an object or way from it. The system implementations of these choices are shown in Figure
16. Examples and realizations of these alternatives are described in Section 2.3.
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(SYSTEM
:NAME SPATIAL-LOCATION-PHORICITY
: INPUTS SPATIAL-LOCATION
:OUTPUTS ((0.5 PHORIC-PLACE
(PRESELECT SPACELOCATIVE SPATIAL-ADVERBIAL))
(0.5 NONPHORIC-PLACE
(PRESELECT SPACELOCATIVE SPATIAL-PROCESS)))
:CHOOSER SPATIAL-LOCATION-PHORICITY-CHOOSER
:REGION CIRCUMSTANTIAL
:METAFUNCTION EXPERIENTIAL
)
(CHOOSER
:NAME SPATIAL-LOCATION-PHORICITY-CHOOSER
:DEFINITION ((ASK (QUESTION-VARIABLE-Q SPACELOCATIVE)
(VARIABLE
(ASK (LOCATION-RELATION-SPECIFICITY-Q SPACELOCATIVE)
(UNSPECIFIED (CHOOSE PHORIC-PLACE))
(SPECIFIED (CHOOSE NONPHORIC-PLACE))))
(NONVARIABLE
(ASK (IDENTIFIABILITY-Q SPACELOCATIVE)
(IDENTIFIABLE
(ASK (LOCATION-RELATION-SPECIFICITY-Q SPACELOCATIVE)
(UNSPECIFIED (CHOOSE PHORIC-PLACE))
(SPECIFIED (CHOOSE NONPHORIC-PLACE))))
(NOTIDENTIFIABLE (CHOOSE NONPHORIC-PLACE)))))))

(SYSTEM

:NAME LOCATION-STATE

: INPUTS NONPHORIC—-PLACE

:OUTPUTS ((0.5 REST
(PRESELECT SPACELOCATIVE REST-PROCESS))
(0.5 MOTION
(PRESELECT SPACELOCATIVE MOTION-PROCESS)))

:CHOOSER LOCATION-STATE-CHOOSER

:REGION CIRCUMSTANTIAL

:METAFUNCTION EXPERIENTIAL)

(CHOOSER
:NAME LOCATION-STATE-CHOOSER
:DEFINITION ((ASK (SOURCE-DESTINATION-Q SPACELOCATIVE PROCESS)
(NONSOURCEDESTINATION (CHOOSE REST))
(SOURCEDESTINATION (CHOOSE MOTION)))))
(SYSTEM

:NAME MOTION-DIRECTION

: INPUTS MOTION

:OUTPUTS ((0.5 TOWARDS-MOTION
(PRESELECT SPACELOCATIVE TOWARDS) )
(0.5 AWAY-FROM-MOTION
(PRESELECT SPACELOCATIVE AWAY-FROM)))

:CHOOSER MOTION-DIRECTION-CHOOSER

:REGION CIRCUMSTANTIAL

:METAFUNCTION EXPERIENTIAL

)

(CHOOSER
:NAME MOTION-DIRECTION-CHOOSER
:DEFINITION ((ASK (SOURCE-Q SPACELOCATIVE PROCESS)

(SOURCE (CHOOSE AWAY-FROM-MOTION) )
(NOTSOURCE (CHOOSE TOWARDS-MOTION)))))
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Figure 16: Classification of location dynamic processes (Cz, Bg, Ru)

2.2 Diathesis

This section documents the diathesis systems for the three Slavic languages. We provide a
systemic functional account of the diathesis phenomena that occur in the present domain.
The described networks draw upon the English Nigel grammar regions
NONRELATIONALTRANSITIVITY and VOICE, exploiting cross-linguistic similarities as
much as possible. Section 2.2.1 recapitulates the notions involved in diathesis. Section 2.2.2
sketches the types of diathesis needed for the intermediate demonstrator and Section 2.2.3
presents the actual implementation.

2.2.1 Notions involved in modeling Diathesis

There are various methods of modeling diathesis. For instance, in (Meljchuk, Kholodovich
1970) the notion of diathesis is defined as the accordance of deep cases to surface cases.
Other models speak of relation changes. Following the SFG perspective, diathesis can be
described as the relation between transitivity functions (participant roles), agency functions
(Agent, Medium) and syntactic relations.

One kind of diathesis change that affects the mapping of transitivity, agency and
syntactic functions is voice. For example, in an English material process that is in active
voice, the Agent is conflated with the Actor and the Subject, the Goal is conflated with the
Medium and the Direct Complement, and the verbal group is in the active voice from. In
passive voice, the Medium is mapped onto the Subject and the Agent is realized with a
prepositional phrase with by. The situation is similar in Slavic languages. The only difference
is in the Agent realization in passive voice. In Russian and in Czech it is expressed by
Instrumental case, in Bulgarian it is realized as in English by a prepositional phrase with the
preposition om. The active — passive voice pairs for English and Slavic languages are
illustrated in the examples below:
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(11) Active and passive voice pairs
(a) En: The user opens the window - The window is opened by the user
(b) Bg: Potrebiteliat otvaria prozoreca.
The user opens the window
Prozorecat e otvoren (ot potrebitelia)
The window is opened (by the user)
(c) Cz: Uzivatel otevie okno
The use-nom opens the window-acc
Okno-nom je otevieno (uzZivatelem)
The window is opened (by the user)
(d) Ru: Ilonb3oBarenb OTKPOET OKHO
The user-nom opens the window-acc
OKHO OTKpBITO MOJIb30BATENEM
The window-nom opened (by) the user-instr

In Czech and Bulgarian, the passive form with Agent is grammatically possible, but it is
not used frequently. So, one kind of diathesis alternations is the active — passive alternation.
Another kind of diathesis alternation for English is the active versus middle construction:

(12) En: The user opens the window — The window opens.

Because the transitivity organization of Slavic languages is different (cf. Section 2.1),
voice alternations are affected. A voice alternation always also affects the verbal group. See
examples (13a-c):

(13)
(a) Bg: IIpozopeust ce oTBaps
The window opens-refl
(b) Cz: Okno se otevie
The window opens-refl
(c) Ru: OknoO oTkpoercs

The window opens-refl
The choice of voice therefore goes together tightly with that of agency. Voice type affects
the mapping of syntactic functions, agency and transitivity roles, and the realization of the
Process constituent.

2.2.2 Types of diathesis in the intermediate demonstrator

Recall that the transitivity system of Slavic languages is organized transitively rather than
ergatively. While both patterns exists, the more productive and morpho-syntactically less
complex alternation follows the transitive pattern. See example (14).
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(14)

(a) En: The lion woke the tourist (active construction) — The tourist woke (middle
construction).

(b) Bg: JIsBbT cBOYnU /pazOyau/ Typucra. - Typuctst ce crbyau.
The lion woke the tourist - The tourist woke

(c) Cz: Lev probudil turistu. - Turista se probudil.
The lion woke the tourist - The tourist woke-refl

(d) Ru: Jles pa30ynun typucra — TypucT npocHyJICs.
The lion woke the tourist - The tourist woke-refl

Traditionally, verbs in the Slavic languages are classified into transitive and
nontransitive. In example (14) above the first sentence of each pair has active voice, which
is realized by a transitive construction with the verb being in active form. This is the same
for all four languages. In English, the middle alternation is simply created by putting the
second argument of the transitive variant into the Subject position in the middle variant,
whereas in the three Slavic languages the change is also reflected on the verb, which takes
on the “medio-passive” voice. This is formally realized in Russian morphologically by
means of a reflexive verb, and in Czech and Bulgarian by insertion of a reflexive particle (a
clitic).

Another difference to English in voice formation is that in our three Slavic languages only
the syntactic function of Directcomplement is involved in voice transformations: in English
also Oblique Complements can become Subjects in passive voice (e.g., I gave a book to
Mary — Mary was given a book), which is not possible in Bulgarian, Czech or Russian.

We can observe three voice meanings and voice forms (active-process, passive-process
and medio-passive-process) for Czech, Bulgarian and Russian which interact with four
transitivity features:

* Middle (one participant) -> operative voice, active-process (Agent = Subject)

. . . . 4
One-role, middle processes are always in active voice.

» Effective (two participants) -> operative-voice, active-process (Agent = Subject +
Medium = Directcomplement)

See example (15).

? To represent “reflexive” participants, Slavic languages use reflexive pronouns — Bg: ,sebe si*, Cz: “sebe”
and Ru: ,,ce0q”.

* We do not discuss here the specifically Slavic forms as “SI rymmo — Mue (xopomo) rysercs’ (I walk — It is
walking (well) for me) — they are not relevant to our register.
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(15)
(a) En: Specify the endpoint.
(b) Bg: Prozorecat e otvoren (ot potrebitelia)
The window is opened (by the user).
(c) Cz: Urcete koncovy bod
Specify-active the end point-acc
(d) Ru: Ykaxxute KOHEUHYIO TOUKY

Specify-active the end point-acc

» Effective (two participants) -> receptive-voice, passive-process, (Medium = Subject +
Agent in Instrumental Case or with Agentmarker ,,otr* for Bulgarian)

See example (16).
(16)

(a) En: The window is opened by the user.

(b) Bg: IIpo3opewusT ce oTBapsi OT NOTPeOUTENS.
The window is opened by the user

(c) Cz: Okno je otevieno (uZivatelem)
The window-nom is opened the user-instr

(d) Ru: OxHO OTKpBITO MOJIB30BATEIEM

The window-nom is opened the user-instr

* Middle-transitive (one participant) -> medio-passive-voice, reflexive-process (Medium
= Subject; no Agent possible)
See example (17).

17)
(a) En: The window opens.
(b) Bg: IIpozopeusT ce oTBapsi.
The window opens-refl
(c) Cz: Okno se otevre.
The window opens-refl
(d) Ru: Oxno oTkpoercs
The window will open-refl

Since the transitivity and voice organization of Bulgarian, Czech and Russian is rather
different from that of English, the Nigel modeling can only be re-used to a restricted degree.
The implementation is described in the next section.



AGILE 31

2.2.3 Modeling diathesis for Bulgarian, Czech and Russian

As stated above, in modeling diathesis, two grammar regions interact —
NONRELATIONALTRANSITIVITY and VOICE. We take as point of departure for
choices in voice (diathesis) the AGENCY system, which classifies processes into three
types: middle, middle-transitive, effective (cf. Section 2.1).

For intransitive processes (middle, in the present terminology), voice can be defaulted to
operative (i.e., active). Intransitive processes have the feature noncomplemented which
leads to the gates ACTIVE-PROCESS and VOICE-LEXVERB, which are shown in Figure
17. These gates are identical to the English ones.

(GATE
:NAME ACTIVE-PROCESS
: INPUTS (OR (AND RELATIONAL
(OR EXISTENTIAL ASCRIPTIVE))
NONRANGED RANGE-OPERATIVE METEOROLOGICAL OPERATIVE IDENTIFYING
BENEFACTIVEOPERATIVE BENEFACTIVE-NONMEDIATED-OPERATIVE
(AND NONADDRESS REPORT))
:OUTPUTS ((1.0 ACTIVE-PROCESS))
:CHOOSER ACTIVE-PROCESS—-CHOOSER
:REGION VOICE
:METAFUNCTION EXPERIENTIAL

(GATE
:NAME VOICE-LEXVERB
: INPUTS (OR (AND ACTIVE-PROCESS NOT-PHASE))
:OUTPUTS ((1.0 VOICE-LEXVERB

(CONFLATE VOICE LEXVERB)))
:CHOOSER VOICE-LEXVERB-CHOOSER
:REGION VOICE
:METAFUNCTION EXPERIENTIAL

Figure 17: Selecting Slavic intransitive (En, Cz, Ru, Bg)

In Figure 18 we show a sample SPL for generating middle clauses (Ru: Okno ischeznet s
ekrana — En: The window disappears from the screen).

(EXAMPLE
: NAME VOICE-2-4-8A-RU
: GENERATEDFORM "Okno ischeznet s ekrana."
: TARGETFORM "Okno ischeznet s ekrana."
: LOGICALFORM

(P / NONDIRECTED-ACTION :LEX ISCHEZNUTJ :TENSE PRESENT :ACTOR
(D / OBJECT :LEX OKNO )

: SOURCE
(C1 / ONE-OR-TWO-D-LOCATION :LEX EKRAN))

:SET-NAME VOICE

Figure 18: Semantic form for the intransitive sentence (En, Cz, Ru, Bg)

Effective processes can occur in three types of diathesis: operative (active), receptive
(passive) and medio-passive. The point of departure for them is the system AGENTIVITY,
shown in Figure 19. It is identical for the Slavic languages and English.

(SYSTEM
:NAME AGENTIVITY
: INPUTS (OR EFFECTIVE-MATERIAL EFFECTIVE-MENTAL EFFECTIVE-VERBAL)

:OUTPUTS ( (0.9 NONAGENTIVE)
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(0.1 AGENTIVE))
:CHOOSER AGENTIVITY-CHOOSER
:REGION VOICE
:METAFUNCTION EXPERIENTIAL

)

(CHOOSER
:NAME AGENTIVITY-CHOOSER
:DEFINITION ((ASK (PREFER-MENTION-AGENT-Q AGENT PROCESS)

(WITHHOLD (CHOOSE NONAGENTIVE))
(MENTION (CHOOSE AGENTIVE)))))

Figure 19: System and chooser for agentivity (En, Cz, Ru, Bg)

The feature agentive leads to the choice between operative (active) and receptive
(passive) with Agent, the choice of nonagentive leads to passive without Agent or to
medio-passive. The system EFFECTIVE VOICE is shown in Figure 20.

(SYSTEM
:NAME EFFECTIVE-VOICE
: INPUTS (OR (AND AGENTIVE
(OR NONRECIPIENCY NONCLIENCY MENTAL
(AND NONADDRESS REPORT-NAME) ) )
EQUATIVE)
:OUTPUTS ((0.9 OPERATIVE

(CONFLATE MEDIUM DIRECTCOMPLEMENT) )
(0.1 RECEPTIVE))

:CHOOSER EFFECTIVE-VOICE-CHOOSER

:REGION VOICE

:METAFUNCTION EXPERIENTIAL

Figure 20: System for active and passive voice (En, Cz, Ru, Bg)

The operative feature then leads to the realization of the Directcomplement and to the
ACTIVE-PROCESS system shown in Figure 21. Effective and active-process features
launch the gate MEDIUM-INSERT and then the gate GOAL-INSERT-CONFLATE
(presented in Figure 22).

(GATE
:NAME ACTIVE-PROCESS
: INPUTS (OR (AND RELATIONAL
(OR EXISTENTIAL ASCRIPTIVE))
NONRANGED RANGE-OPERATIVE METEOROLOGICAL OPERATIVE IDENTIFYING
BENEFACTIVEOPERATIVE BENEFACTIVE-NONMEDIATED-OPERATIVE
(AND NONADDRESS REPORT) )
:OUTPUTS ( (1.0 ACTIVE-PROCESS))
:CHOOSER ACTIVE-PROCESS-CHOOSER
:REGION VOICE
:METAFUNCTION EXPERIENTIAL

Figure 21: System ACTIVE-PROCESS (En, Cz, Ru, Bg)

(GATE
:NAME MEDIUM-INSERT
:INPUTS (OR (AND EFFECTIVE
(OR ACTIVE-PROCESS (AND PASSIVE-PROCESS SUBJECT-INSERTED))
(OR MATERIAL MENTAL REPORT-NAME) )
EQUATIVE MIDDLE-TRANSITIVE
(AND SUBJECT-INSERTED
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(OR NONRANGED MEDIATED RANGE-OPERATIVE)))
:OUTPUTS (1.0 MEDIUM-INSERTED

(INSERT MEDIUM)))
:REGION NONRELATIONALTRANSITIVITY
:METAFUNCTION EXPERIENTIAL

)

(GATE
:NAME GOAL-INSERT-CONFLATE
: INPUTS (AND EFFECTIVE-MATERIAL MEDIUM-INSERTED)
:OUTPUTS ((1.0 GOAL

(INSERT GOAL)

(CONFLATE GOAL MEDIUM)

(PRESELECT GOAL NOMINAL-GROUP)))
:CHOOSER GOAL-INSERT-CONFLATE-CHOOSER
:REGION NONRELATIONALTRANSITIVITY
:METAFUNCTION EXPERIENTIAL

Figure 22: Medium and Goal insertion (Cz, Ru, Bg)

The inserted transitivity functions are conflated with Directcomplement in the
EFFECTIVE-VOICE system for the active construction (operative) and with the Subject
function for the passive construction (receptive) in the gate MEDIUM-SUBJECT-

CONFLATE, shown on the Figure 23.

(GATE
:NAME MEDIUM-SUBJECT-CONFLATE
: INPUTS (AND MEDIUM-INSERTED
(OR (AND NONRANGED MIDDLE)
(AND MIDDLE-TRANSITIVE NONBENEFACTIVE)
RANGE-OPERATIVE MEDIORECEPTIVE NONAGENTIVE-MEDIORECEPTIVE
(AND (OR RECEPTIVE NONAGENTIVE)
(OR NONBENEFACTIVE MENTAL RELATIONAL))))
:OUTPUTS ( (1.0 MEDIUM-SUBJECT-CONFLATED
(CONFLATE MEDIUM SUBJECT)))
:REGION VOICE
:METAFUNCTION EXPERIENTIAL

Figure 23: The updated system MEDIUM-SUBJECT-CONFLATE gate (Cz, Ru, Bg).

Transitive active voice and passive voice constructions with Agent have similar SPL
representations, the latter including answers to the effective-voice-chooser inquiries,
differentiating these two constructions. Examples of SPLs for active transitive and passive

with Agent are shown in Figure 24.

(EXAMPLE
:NAME VOICE-1-RU
:TARGETFORM "Poljzovatelj otkroet okno" - ,The user opens the window"
:LOGICALFORM
(P / DIRECTED-ACTION :LEX OTKRYTJ :ACTOR
(P1 / PERSON :LEX POLJZOVATELJ)
:ACTEE

(D1 / OBJECT :LEX OKNO))
:SET-NAME VOICE
)

(EXAMPLE
:NAME VOICE-5-RU
:TARGETFORM "okno otkryto poljzovatelem" - ,The window is opened by
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the user™
: LOGICALFORM
(P / DIRECTED-ACTION :LEX OTKRYTJ

;ii:following questions from EFFECTIVE-VOICE CHOOSER
:ACTUALIZATION-CONSTRAINER—Q NONACTUALIZATIONCONSTRAINER
:PARAGRAPH-THEME-EXIST-Q EXISTS

:PARAGRAPH-THEME-ID D1

:PATH-INCLUSION—-Q CONTAINED

:ACTOR
(P1 / PERSON :LEX POLJZOVATELJ)

:ACTEE
(D1 / OBJECT :LEX OKNO))

:SET-NAME VOICE

Figure 24: Active and passive SPL representations (Ru)

For the passive construction, the form of the verb is described in the gate PASSIVE-
VOICE, and the realization of the Agent is described in the gate ADJUNCT-AGENT. Both

are shown in Figure 25.

(GATE
:NAME PASSIVE-PROCESS
:INPUTS (OR RANGE-RECEPTIVE RECEPTIVE BENEFACTIVE-NONMEDIATED-
RECEPTIVE
MEDIORECEPTIVE BENERECEPTIVE
(:ENGLISH NONAGENTIVE)
(:RUSSIAN (AND EFFECTIVE NONAGENTIVE))
NONMEDIATED)
:OUTPUTS ((1.0 PASSIVE-PROCESS
(CLASSIFY VOICE BE-AUX)
(INSERT VOICEDEPENDENT)
(:ENGLISH (OUTCLASSIFY VOICE NEGATIVE-AUX)
(INFLECTIFY VOICEDEPENDENT EDPARTICIPLE))
(:RUSSIAN (INFLECTIFY VOICEDEPENDENT PAST-PARTICIPLE))))

:REGION VOICE
:METAFUNCTION EXPERIENTIAL

)

(GATE
:NAME ADJUNCT-AGENT
: INPUTS (OR RECEPTIVE MEDIORECEPTIVE BENERECEPTIVE
BENEFACTIVE-NONMEDIATED-RECEPTIVE)
:OUTPUTS ( (1.0 ADJUNCT-AGENT

(:ENGLISH (INSERT AGENTMARKER)

(LEXIFY AGENTMARKER BY)

(ORDER AGENTMARKER AGENT) )

(ORDER PROCESS AGENT)

(PRESELECT AGENT INSTRUMENTAL))))
:REGION VOICE

:METAFUNCTION EXPERIENTIAL

(:RUSSIAN

Figure 25: Modeling passive with Agent (En, Cz, Ru, Bg) .

The medio-passive is accounted for by the gate MEDIO-PASSIVE-PROCESS,
presented in Figure 26. This gate is relevant only for the three Slavic languages and not for
English.
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(GATE
:NAME MEDIO-PASSIVE-VOICE
:INPUTS (AND MIDDLE-TRANSITIVE NONAGENTIVE)
:OUTPUTS ((1.0 MEDIO-PASSIVE-PROCESS
(CONFLATE VOICE LEXVERB)
(CONFLATE FINITE VOICE)
(INFLECTIFY LEXVERB REFLEXIVE-FORM)))
:REGION VOICE
:METAFUNCTION EXPERIENTIAL

Figure 26: The gate MEDIO-PASSIVE-PROCESS (Cz, Ru, Bg)

Figure 27 gives an example SPL for generating medio-passive.

(EXAMPLE
: NAME VOICE-4-RU
: TARGETFORM "Okno otkroetsja" - ,The window opens™
: LOGICALFORM

(P / DIRECTED-ACTION :LEX OTKRYTJ
:CAUSATIVE-MENTION-Q WITHHOLD
:PREFER-MENTION-AGENT-Q WITHHOLD
:ACTOR

(P1 / PERSON :LEX POLJZOVATELJ)
:ACTEE

(D1 / OBJECT :LEX OKNO))

: SET-NAME VOICE

Figure 27: The semantic representation for medio-passive (Ru)

For the Bulgarian and Czech grammars, the medio-passive is implemented as a subtype of
passive-process. The gate PASSIVE-PROCESS and the new system PASSIVE-PROCESS-
TYPE are shown in Figure 28.

(GATE

:NAME PASSIVE-PROCESS

:INPUTS (OR RANGE-RECEPTIVE RECEPTIVE BENEFACTIVE-NONMEDIATED-
RECEPTIVE

MEDIORECEPTIVE BENERECEPTIVE NONAGENTIVE NONMEDIATED)

:OUTPUTS ( (1.0 PASSIVE-PROCESS))

:REGION VOICE
)

(SYSTEM

:NAME PASSIVE-PROCESS—-TYPE

: INPUTS PASSIVE-PROCESS

:OUTPUTS ((0.5 PARTICIPLE-PASSIVE
(CLASSIFY VOICE SAM-AUX)
(INSERT VOICEDEPENDENT)
(INFLECTIFY VOICEDEPENDENT PASTPARTICIPLE))
(0.5 MEDIO-PASSIVE
(CONFLATE FINITE PROCESS)
(INSERT REFLEXIVEPARTICLE)
(LEXTIFY REFLEXIVEPARTICLE SE)))

:CHOOSER PASSIVE-PROCESS-TYPE-CHOOSER

:REGION VOICE

Figure 28: The types of passive-processes in Czech and Bulgarian
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In Czech and Bulgarian, the medio-passive is realized by insertion of a reflexive particle
(a clitic). This clitic can be ordered in different places and there are different possible
orderings for Czech and Bulgarian. Bulgarian orders the reflexive particle after the Finite as
default, and Czech orders the reflexive particle after the first constituent in a clause. Two
systems account for this (see Figure 29).

(SYSTEM
:NAME MEDIO-PASSIVE-ORDER (:CZECH)
: INPUTS (AND MEDIO-PASSIVE THEME-ORDER)
:OUTPUTS (0.5 THEME-REFLEXIVEPARTICLE

ORDER THEME REFLEXIVEPARTICLE))
0.5 REFLEXIVEPARTICLE-THEME
ORDER REFLEXIVEPARTICLE THEME)))
:CHOOSER MEDIO-PASSIVE-ORDER-CHOOSER
:REGION voice

)

(SYSTEM
:NAME MEDIO-PASSIVE-ORDER (:BULGARIAN)
: INPUTS (MEDIO-PASSIVE)
:OUTPUTS ((0.5 finite-REFLEXIVEPARTICLE

(ORDER finite REFLEXIVEPARTICLE))

(0.5 REFLEXIVEPARTICLE-finite

(ORDER REFLEXIVEPARTICLE finite)))
:CHOOSER MEDIO-PASSIVE-ORDER-CHOOSER
:REGION voice

Figure 29: Ordering of the reflexive clitic in Czech and Bulgarian

2.3 Minor transitivity

This section documents the system network for the prepositional phrase (PP). An analysis of
the current domain (SPEC2; Andonova et al., 1999) has revealed that only a certain subset
of prepositional phrases are used in the intermediate demonstrator texts and in the register of
instructional texts more generally. The described network draws upon the English Nigel
grammar’s prepositional phrase rank, exploiting cross-linguistic similarities as much as
possible. In this chapter we first present a short summary of the differences between the
Slavic languages under investigation in this region of grammar (Section 2.3.1). Then we
present the implementation of the PP network focusing on realizational details (Section
2.3.2).

2.3.1 The prepositional phrase in Bulgarian, Czech and Russian

Prepositional phrases are treated as grammatical realizations of the Upper Model semantic
relation of circumstantial. They are semantically represented as two place relations between
a domain (a process or an object) and a range (an object). Following SFG terminology, in
the grammar they are presented as the functional elements of Minorprocess (realized by a
preposition) and Minirange (typically realized as a nominal group).

A general discussion of prepositional phrases in Slavic languages has been presented in
the SPEC2 deliverable (Andonova et al. 1999). In Czech and Russian, prepositions are a
case-governing word class - so the selection of a preposition for realizing the Minorprocess
structural element is directly followed by a case inflection constraint on the Minirange of the
PP. Also, for Russian and Czech the same preposition can select different cases. For
example, the Russain preposition v may select locative or accusative case, depending on
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whether the process denotes location (locative case) or destination (accusative case). See
example (18a) which illustrates the destination reading and (18b) illustrating the location
reading. Examples (18c) and (18d) illustrate the location reading (with two prepositions: v
and na) in Czech, and (18e) illustrates the Czech destination reading

(18) Spatial-locating vs. Destination (Russian, Czech)
(a) Ru: J/IoGaBbTe 31eMeHThI B CTUJIb S1
Add elements-acc into the style-acc S1.1.
(b) Ru: B crune S1 no6asbre 3nemenTsl B moaruir S1.1.
In the style-loc S1 add elements-acc into the subtype-acc S1.1.
(c) Cz: V dialogovém okné Style zadejte s.
In dialogue-adj-loc box-loc Style enter s
(d) Cz: Na prikazovém fadku zadejte s
At command-adj-loc line-loc enter s
(e) Cz: Pfeméite Ctyii useCky vina obdélnik
Change four lines into rectangle-acc

Bulgarian resembles English: Since it does not have case, prepositions can be ambigous
as to whether they denote location or destination. In (19a) 6 cmuna S is interpreted as
destination because the verb implies directionality, and 6 cmuaa S in (19b) is interpreted as
location, since a destination is already expressed by xk»m.

(19) Spatial-locating vs. Destination
(a) Bg: obaBere eneMeHTu B cTUNa S
Add elements to the style S1
(b) Bg: B cruna S nobaBere enemeHTd KbM cTiiia Sl
In the style S add elements to the subtype S1

Since the differences between Russian, Bulgarian and Czech only lie in realization, we
can use the same functional classification, i.e., the same system network.

Problems arise when the same meaning is expressed at different ranks in different
languages. A case in point is Czech and Russian using a genitive construction for expressing
the meaning of ‘part-of” and Bulgarian using a prepositional phrase (again like English):

(20) PP vs. NG (genitive)
(a) Cz: Zad4 se koncovy bod oblouku.
Specify the endpoint-nom arc—gen
(b) Ru: 3agaercs koHe4YHas TOYKA AYyTU
Specify the endpoint-nom arc—gen
(c) Bg: 3anaBa ce xpaiiHaTa TOuka Ha qbrara
Specify the endpoint of the arc

Since we only deal with the structural unit of the prepositional phrase here, we have to
ignore this issue for the time being.
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In the following sections we present the implementation of the prepositional phrase by
first giving the most general types (Section 2.3.2), and then moving to the two regions the
prepositional phrase network is composed of: PPSPATIOTEMPORAL (Section 2.3.2.1)
and PPOTHER (Section 2.3.2.2).

2.3.2 Types of prepositional phrases

The most general system at prepositional phrase rank is the system MINOR-PROCESS-
TYPE (see Figure 30).

(SYSTEM
:NAME MINOR-PROCESS—-TYPE
: INPUTS PREPOSITIONAL-PHRASE
:OUTPUTS ((0.125 SPATIO-TEMPORAL-PROCESS)
0.125 INSTRUMENTAL-PROCESS)
.125 COMPARATIVE-PROCESS)
.125 CAUSAL-PROCESS)
.125 ACCOMPANIMENT-PROCESS)
.125 MATTER-PROCESS)
.125 ROLE-PROCESS
CLASSIFY MINORPROCESS PREPOSITION)
CLASSIFY MINORPROCESS ROLE-VERB))
(0.125 PORTION-PROCESS
(:BULGARIAN (LEXIFY MINORPROCESS HA))

O O O oo

(
(
(
(
(
(
(
(

:CHOOSER MINOR-PROCESS-TYPE-CHOOSER
:REGION PPOTHER
:METAFUNCTION IDEATIONAL

Figure 30: Minor process type system for (En, Bg, Cz and Ru)

The feature spatio-temporal-process is the entry condition ot the systems of the
PPSPATIOTEMPORAL region. The other features are entry conditions to PPOTHER
systems.

2.3.2.1 The PPSPATIOTEMPORAL region

The top level distinction in the system network of spatiotemporal PPs is spatial-process and
temporal process. In this section we only consider spatial processes (the most frequently
occurring type of prepositional phrase in the ImD texts is spatial-process, temporal
processes do not occur).

The other major distinction made in the PPSPATIOTEMPORAL region are extent/location
and spatial/temporal. This cross-classification is reflected by the systems SPATIO-
TEMPORAL, EXTENT-PROCESS-TYPE and SPATIO-TEMPORAL-TYPE. They are
presented in Figure 31.

(SYSTEM :NAME SPATIO-TEMPORAL : INPUTS SPATIO-TEMPORAL-PROCESS
:OUTPUTS ((0.5 EXTENT-PROCESS)
(0.5 LOCATION-PROCESS))
:CHOOSER SPATIO-TEMPORAL-CHOOSER
:REGION PPSPATIOTEMPORAL
:METAFUNCTION IDEATIONAL
)
(CHOOSER
:NAME SPATIO-TEMPORAL-CHOOSER
:DEFINITION ((ASK (EXTENT-Q MINORPROCESS)
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(EXTENT (CHOOSE EXTENT-PROCESS))
(NONEXTENT (CHOOSE LOCATION-PROCESS))))

)

(SYSTEM
:NAME EXTENT-PROCESS—-TYPE
: INPUTS EXTENT-PROCESS
:OUTPUTS ((0.5 ABSOLUTE-EXTENT-PROCESS)

(0.5 RELATIVE-EXTENT-PROCESS) )

:CHOOSER EXTENT-PROCESS-TYPE-CHOOSER
:REGION PPSPATIOTEMPORAL
:METAFUNCTION IDEATIONAL

)

(CHOOSER
:NAME EXTENT-PROCESS-TYPE-CHOOSER
:DEFINITION ((ASK (ABSOLUTE-EXTENT-Q MINORPROCESS MINIRANGE)
(ABSOLUTE (CHOOSE ABSOLUTE-EXTENT-PROCESS))
(NONABSOLUTE (CHOOSE RELATIVE-EXTENT-PROCESS)))))
(SYSTEM
:NAME SPATIO-TEMPORAL-TYPE
: INPUTS (OR LOCATION-PROCESS RELATIVE-EXTENT-PROCESS)
:OUTPUTS ((0.5 SPATIAL-PROCESS)

(0.5 TEMPORAL-PROCESS) )
:CHOOSER SPATIO-TEMPORAL-TYPE-CHOOSER
:REGION PPSPATIOTEMPORAL
:METAFUNCTION IDEATIONAL
)

(CHOOSER
:NAME SPATIO-TEMPORAL-CHOOSER
:DEFINITION ((ASK (EXTENT-Q MINORPROCESS)

(EXTENT (CHOOSE EXTENT-PROCESS))
(NONEXTENT (CHOOSE LOCATION-PROCESS)))))

Figure 31:The top distinctions in the spatiotemporal region, systems and choosers (Cz, Ru, Bg)

Relations expressing spatial locations are further classified with respect to two pairs of
features: On the one hand they are subdivided into relations that indicate an object’s position
with respect to an axis (grammatical feature orientation-axis). This choice is covered by
the system ORIENTATION-AXIS-TYPE presented in Figure 32 . On the other hand,
spatial locating relations are split into relations that encode the idea of a movement and
those that imply the idea of rest (features motion-process and rest-process). The relevant
systems are shown in Figure 33 . They provide the features which form the entry conditions
to three other areas of the PPSPATIOTEMPORAL network — orientation rest processes,
nonorientation rest processes and motion processes. In this Section we consider only the
latter two, since they are the only ones occurring in the ImD texts.

(SYSTEM :NAME ORIENTATION-AXIS
:INPUTS (AND LOCATION-PROCESS SPATIAL-PROCESS)
:OUTPUTS ((0.5 ORIENTATION-AXIS) (0.5 NONORIENTATION-AXIS))

:CHOOSER ORIENTATION-AXIS—-CHOOSER
:REGION PPSPATIOTEMPORAL
:METAFUNCTION IDEATIONAL

)

(CHOOSER
:NAME ORIENTATION-AXIS—-CHOOSER
:DEFINITION ((ASK (ORIENTATION-Q MINORPROCESS MINIRANGE)

(ORIENTED (CHOOSE ORIENTATION-AXIS))
(NONORIENTED (CHOOSE NONORIENTATION-AXIS)))))

Figure 32: System and chooser orientation-axis (Bg, Cz, Ru)
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(SYSTEM
:NAME LOCATION-PROCESS—-TYPE
: INPUTS (AND LOCATION-PROCESS SPATIAL-PROCESS)
:OUTPUTS ((0.5 REST-PROCESS (PRESELECT MINIRANGE PREPOSITIONAL))

(0.5 MOTION-PROCESS))
:CHOOSER LOCATION-PROCESS—-TYPE-CHOOSER
:REGION PPSPATIOTEMPORAL
:METAFUNCTION IDEATIONAL
)

(CHOOSER
:NAME LOCATION-PROCESS-TYPE-CHOOSER
:DEFINITION ((ASK (SOURCE-DESTINATION-PROCESS—-Q MINORPROCESS

MINIRANGE)
(SOURCEDESTINATION (CHOOSE MOTION-PROCESS))
(NONSOURCEDESTINATION (CHOOSE REST-PROCESS)))))

Figure 33: System and chooser location-process-type (Bg, Cz, Ru)

In the area of nonorientation rest processes, the choice of a preposition interacts with the
dimensional properties of the object that realizes the Minirange. In the English model three
types are distinguished: (at) zero-dimension, (on) one-two-dimensions, (in) three-
dimensions. In principle, the three Slavic languages only show a distinction between three-
dimensions and one-two-dimensions. There is a preposition that is used with zero-
dimension objects, but its use is more restricted than the English ar. It is important that
accordingly in terms of the frequency of object types in Russian, the more frequent type in
Russian is three-dimensions. A sample semantic input representation is shown in Figure 34.

(EXAMPLE
: NAME D1-TEXT4-4-RU
: TARGETFORM "V okne vyberite punkt Display joints, chtoby
otobrazitj liniju u vershin muljtilinii."
: LOGICALFORM

(R / RST-PURPOSE :DOMAIN
(P / DIRECTED-ACTION :LEX VYBRATJ
:SPEECHACT IMPERATIVE
:THEME D
:ACTEE
(Al / OBJECT :LEX PUNKT :LABEL-ASCRIPTION
(A2 / OBJECT :NAME DISPLAY-JOINTS))
:SPATIAL-LOCATING
(D / THREE-D-LOCATION :LEX OKNO ))
:RANGE
(E / DIRECTED-ACTION :LEX OTOBRAZITJ :ACTEE
(L / OBJECT :LEX LINIJA :SPATIAL-LOCATING
(V / ZERO-D-LOCATION :LEX VERSHINA :MULTIPLICITY-Q MULTIPLE
:META-ACTANT
(M1 / OBJECT :LEX MULJTILINIJA)))))
: SET-NAME D1-TEXT4

Figure 34: Semantic representation with zero-dimension (Ru)

A number of gates then serve the realization of the Minorprocess by particular lexical
items (prepositions). See, for example, the gates AT, IN and ON presented in Figure 35.

(GATE
:NAME AT
: INPUTS (OR (AND ZERO-DIMENSION REST-PROCESS)
NONINCLUSIVE)
:OUTPUTS ((1.0 AT

(LEXIFY MINORPROCESS U)
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(PRESELECT MINIRANGE RGENITIVE)))
:REGION PPSPATIOTEMPORAL
:METAFUNCTION IDEATIONAL

)

(GATE
:NAME IN
: INPUTS (OR CONTAINMENT-IMPLICIT STRONG-INCLUSIVE IN-EXTENT)
:OUTPUTS ( (1.0 IN

(LEXIFY MINORPROCESS V)
(:CZECH (PRESELECT MINIRANGE LOCAL))
(:RUSSIAN (PRESELECT MINIRANGE PREPOSITIONAL%)
))
:REGION PPSPATIOTEMPORAL
:METAFUNCTION IDEATIONAL
)
(GATE
:NAME ON
: INPUTS (OR WEAK-INCLUSIVE
(AND ONE-TWO-DIMENSIONS REST-PROCESS))
((1.0 ON
(LEXTIFY MINORPROCESS NA)
(:CZECH (PRESELECT MINIRANGE LOCAL))
(:RUSSIAN (PRESELECT MINIRANGE PREPOSITIONAL))

:OUTPUTS

:REGION PPSPATIOTEMPORAL
:METAFUNCTION IDEATIONAL

Figure 35: Gates realizing location prepositions
according to the dimensions of the object (Bg, Cz, Ru)

Motion processes are further classified according to the opposition source vs. destination.
The relevant prepositions describe a dynamic meaning, one reflecting movement. This
classification is triggered by the feature motion-process. The two major subtypes are
relations denoting a movement towards a place/object and those indicating a movement
away-from it. The system is shown in Figure 36.

> PREPOSITIONAL is the label for a morphological case, which is the traditional name for what has been
called ‘locative’ in the text.
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(SYSTEM
:NAME MOTION-PROCESS—-TYPE
: INPUTS MOTION-PROCESS
:OUTPUTS ((0.5 AWAY-FROM) (0.5 TOWARDS))
:CHOOSER MOTION-PROCESS-TYPE-CHOOSER
:REGION PPSPATIOTEMPORAL
:METAFUNCTION IDEATIONAL
)
(CHOOSER :NAME MOTION-PROCESS-TYPE-CHOOSER
:DEFINITION ((ASK (SOURCE-PROCESS-Q MINORPROCESS MINIRANGE)
(SOURCE (CHOOSE AWAY-FROM) )
(NONSOURCE (CHOOSE TOWARDS)))))

Figure 36: Motion-process-type system and chooser (Bg, Cz, Ru)

The pairs of gates, realizing the dynamic prepositions for the one-two-dimensions objects
and three-dimensions objects are shown in Figures 37 and 38. Instances of dynamic
meanings with zero- dimension source objects are not present in the ImD texts. The gate
realizing zero-dimension destination is shown in Figure 39.

(GATE
:NAME ONTO
: INPUTS (AND ONE-TWO-DIMENSIONS TOWARDS)
:OUTPUTS ((1.0 ONTO (LEXIFY MINORPROCESS NA)

(:RUSSIAN :CZECH (PRESELECT MINIRANGE ACCUSATIVE))
))
:REGION PPSPATIOTEMPORAL
:METAFUNCTION IDEATIONAL
)

(GATE
:NAME OFF
: INPUTS (AND AWAY-FROM ONE-TWO-DIMENSIONS)
:OUTPUTS ((1.0 OFF

(:BULGARIAN (LEXIFY MINORPROCESS OT))
(:CZECH (LEXIFY MINORPROCESS Z)
(PRESELECT MINIRANGE GENITIVE-CASE))
(:RUSSIAN (LEXIFY MINORPROCESS S)
(PRESELECT MINIRANGE RGENITIVE))
))
:REGION PPOTHER
:METAFUNCTION IDEATIONAL

Figure 37: One-two-dimensional dynamic prepositions (Bg, Cz, Ru)

(GATE
:NAME INTO
:INPUTS (AND TOWARDS THREE-DIMENSIONS)
:OUTPUTS ((1.0 THREE-DIMENSIONAL-MOTION

(LEXIFY MINORPROCESS V)
(:CZECH :RUSSIAN (PRESELECT MINIRANGE ACCUSATIVE))
))
:REGION PPSPATIOTEMPORAL
:METAFUNCTION IDEATIONAL
)

(GATE
:NAME FROM
: INPUTS (AND AWAY-FROM THREE-DIMENSIONS)
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:OUTPUTS ((1.0 FROM
(:BULGARIAN (LEXIFY MINORPROCESS NA))
(:CZECH (PRESELECT MINIRANGE GENITIVE-CASE)
(LEXTIFY MINORPROCESS 7))
(:RUSSIAN (PRESELECT MINIRANGE RGENITIVE)
(LEXIFY MINORPROCESS IZ))

))
:REGION PPSPATIOTEMPORAL
:METAFUNCTION IDEATIONAL

Figure 38: Three-dimensional dynamic prepositions (Bg, Cz, Ru)

(GATE
:NAME TO
: INPUTS (AND ZERO-DIMENSION TOWARDS NONORIENTATION-AXIS)
:OUTPUTS ((1.0 TO

(:BULGARIAN (LEXIFY MINORPROCESS KBbM)
(:CZECH (LEXIFY MINORPROCESS K)
(PRESELECT MINIRANGE DATIVE-CASE))
(:RUSSIAN (LEXIFY MINORPROCESS K)
(PRESELECT MINIRANGE DATIVE-CASE))
))
:REGION PPSPATIOTEMPORAL
:METAFUNCTION IDEATIONAL

Figure 39: Zero-dimensional dynamic destination preposition (Bg, Cz, Ru)

Extent processes form the third subregion of the PPSPATIOTEMPORAL region we
deal with in the ImD. Extent process is triggered in the system SPATIO-TEMPORAL
shown earlier and then elaborated in two systems shown in Figure 40.

(SYSTEM
:NAME EXTENT-PROCESS—-TYPE
: INPUTS EXTENT-PROCESS
:OUTPUTS ((0.5 ABSOLUTE-EXTENT-PROCESS) (0.5 RELATIVE-EXTENT-
PROCESS) )
:CHOOSER EXTENT-PROCESS-TYPE-CHOOSER
:REGION PPSPATIOTEMPORAL
:METAFUNCTION IDEATIONAL
)

(CHOOSER
:NAME EXTENT-PROCESS-TYPE-CHOOSER
:DEFINITION ((ASK (ABSOLUTE-EXTENT-Q MINORPROCESS MINIRANGE)
(ABSOLUTE (CHOOSE ABSOLUTE-EXTENT-PROCESS))
(NONABSOLUTE (CHOOSE RELATIVE-EXTENT-PROCESS)))))
(SYSTEM
:NAME EXTENT-PARALLELISM
: INPUTS (AND RELATIVE-EXTENT-PROCESS SPATIAL-PROCESS)
:OUTPUTS ((0.5 RELATIVE-PARALLEL

(:ENGLISH (LEXIFY MINORPROCESS ALONG))

(:RUSSIAN (LEXIFY MINORPROCESS PO)
(PRESELECT MINIRANGE DATIVE)

(:BULGARIAN (LEXIFY MINORPROCESS IIO))

0.5 RELATIVE-NONPARALLEL

LEXIFY MINORPROCESS ACROSS))
LEXIFY MINORPROCESS CHEREZ)
PRESELECT MINIRANGE ACCUSATIVE))))

(:ENGLISH

(
(
(:RUSSIAN (
(
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:CHOOSER EXTENT-PARALLELISM-CHOOSER
:REGION PPSPATIOTEMPORAL

:METAFUNCTION IDEATIONAL
| )

(CHOOSER
:NAME EXTENT-PARALLELISM-CHOOSER
:DEFINITION ( (ASK (PARALLEL-Q MINORPROCESS MINIRANGE)

(PARALLEL (CHOOSE RELATIVE-PARALLEL))
(NONPARALLEL (CHOOSE RELATIVE-NONPARALLEL)))))

Figure 40: Systems and choosers realizing extent-processes (Bg and Ru)

2.3.2.2 The PPOTHER region

In the PPOTHER grammar region we have four types of processes relevant for the ImD.
They are accompaniment, causal (purpose), instrumental and portion processes.
Accompaniment and portion processes require some language-specific changes.

In the ImD text, there is a minor process type that is realized in English with the
preposition in relation to. The type coming closest to this is accompaniment-process. We
therefore add a new subtype to accompaniment-process called relative-additive. This
modification is shown in Figure 41.

(SYSTEM
:NAME ACCOMPANIMENT-PROCESS—-TYPE
: INPUTS ACCOMPANIMENT-PROCESS
:OUTPUTS ((0.25 INCLUDING-COMITATIVE)
(0.25 EXCLUDING-COMITATIVE
(LEXIFY MINORPROCESS WITHOUT))
(0.25 CUMULATIVE-ADDITIVE
(LEXIFY MINORPROCESS ASWELLAS))
(0.25 ALTERNATIVE-ADDITIVE
(LEXIFY MINORPROCESS INSTEADOEF))
(0.25 RELATIVE-ADDITIVE
(LEXIFY MINORPROCESS INRELATIONTO)))
:CHOOSER ACCOMPANIMENT-PROCESS-TYPE-CHOOSER
:REGION PPOTHER
:METAFUNCTION IDEATIONAL

Figure 41: The updated accompaniment system and chooser for English
For Russian, the type cumulative-additive is not needed, however. The meaning reflected
here is realized by coordination (see example (21)).
(21) The meaning of cumulative-additive expressed as coordination

(a) Ru: On mr00uT MeHs TakKe Kak U TeOst
He loves me-acc as well as you-acc

(b) Ru: OH B3s11 CbIHA BMECTO J10YEpH
He took the son-acc instead of the daughter-gen

The examples show that the relation of cumulative-additive, realized in Nigel by a
prepositional phrase with the preposition as well as is presented in Russian as syntactic
coordination, reflected by the case marking: in (21a), mens and Tebst have the same case
(governed by the verb), which indicates coordination of the two in one complex nominal
group, wheras in (21b) the preposition BmecTo governs its own case. Thus, for Russian we
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omit the cumulative-additive feature from the ACCOMPANIMENT-PROCESS-TYPE
system. The system and chooser for Russian is shown in Figure 42.
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(SYSTEM
:NAME ACCOMPANIMENT-PROCESS—-TYPE
: INPUTS ACCOMPANIMENT-PROCESS
:OUTPUTS ((0.25 INCLUDING-COMITATIVE)
(0.25 EXCLUDING-COMITATIVE
(LEXIFY MINORPROCESS BEZ)
(PRESELECT MINIRANGE RGENITIVE))
(0.25 RELATIVE-ADDITIVE
(:RUSSIAN (LEXIFY MINORPROCESS PO-OTNOSHENIJU-K)
(PRESELECT MINIRANGE DATIVE))
(:BULGARIAN (LEXIFY MINORPROCESS CIIPSAMO) )
(:CZECH (LEXIFY MINORPROCESS VE-VZTAHU-K)
(PRESELECT MINIRANGE DATIVE-CASE))

(0.25 ALTERNATIVE-ADDITIVE
(LEXIFY MINORPROCESS VMESTO)
(PRESELECT MINIRANGE RGENITIVE)))
:CHOOSER ACCOMPANIMENT-PROCESS-TYPE-CHOOSER
:REGION PPOTHER
:METAFUNCTION IDEATIONAL
)

(CHOOSER
:NAME ACCOMPANIMENT-PROCESS-TYPE-CHOOSER
:DEFINITION ((ASK (PARTICIPATION-Q MINORPROCESS MINIRANGE)
PARTICIPATION (CHOOSE INCLUDING-COMITATIVE))
NONPARTICIPATION

ASK (ADDITION-Q MINORPROCESS MINIRANGE)
ADDITION (CHOOSE RELATIVE-ADDITIVE))
NONADDITION

ASK (ALTERNATIVE-Q MINORPROCESS MINIRANGE)
ALTERNATIVE (CHOOSE ALTERNATIVE-ADDITIVE))

(
(
(
(
(
(
(
(NONALTERNATIVE (CHOOSE EXCLUDING-COMITATIVE))))))))

Figure 42: The accompaniment process type system and chooser: (Cz, Ru, Bg)

In Figure 43 we show an SPL input expression generating an additive relation with the
preposition ‘in relation to’(Ru: po otnosheniju k).

(EXAMPLE
: NAME D1-TEXT2-11-RU
:GENERATEDFORM "Ukazhite ugol 1linii po otnosheniju k konechnoj
tochke dugi."
: TARGETFORM "Ukazhite ugol 1linii po otnosheniju k konechnoj
tochke dugi."
: LOGICALFORM

(P / DIRECTED-ACTION :LEX UKAZATJ :SPEECHACT IMPERATIVE :ACTEE
(O / OBJECT :LEX UGOL :META-ACTANT
(M1 / OBJECT :LEX LINIJA))
:ADDITIVE
(D / OBJECT :LEX TOCHKA :PROPERTY-ASCRIPTION
(Q1 / QUALITY :LEX KONECHNYJ)
:META-ACTANT
(M2 / OBJECT :LEX DUGA)))
:SET-NAME D1-TEXT2)

Figure 43: Semantic representation for the relative-additive function (Ru).
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Causal processes are selected identically for the three Slavic languages and English. The
system CAUSAL-PROCESS-TYPE is presented in Figure 44.

(SYSTEM
:NAME CAUSAL-PROCESS-TYPE
: INPUTS CAUSAL-PROCESS
:OUTPUTS ((0.25 REASON-PROCESS
(CLASSIFY MINORPROCESS PREPOSITION)
(CLASSIFY MINORPROCESS REASON-PREP))
(0.25 PURPOSIVE-PROCESS)
(0.25 CLIENT)
(0.25 CONCESSIVE-PROCESS
(LEXIFY MINORPROCESS DESPITE)))
:CHOOSER CAUSAL-PROCESS-TYPE-CHOOSER
:REGION PPOTHER
:METAFUNCTION IDEATIONAL
)

(CHOOSER
:NAME CAUSAL-PROCESS-TYPE-CHOOSER
:DEFINITION ((ASK (PURPOSE-Q MINORPROCESS)
NONPURPOSE
ASK (REASON-Q MINORPROCESS)
NONREASON

(
(
(
(ASK (BEHALF-Q MINORPROCESS)

(NONBEHALFEF (CHOOSE CONCESSIVE-PROCESS))
(BEHALEF (CHOOSE CLIENT))))

(REASON (CHOOSE REASON-PROCESS))))
(PURPOSE (CHOOSE PURPOSIVE-PROCESS)))))

Figure 44: The causal-process-type system and chooser for ( Cz, Ru, Bg)

The realization of purposive-process is accounted for in the FOR gate (Figure 45). For
Slavic languages it differs from English in the input conditions and in lexicalization
statements. In the mput slot, the conditional feature extent-process has been omitted,
because the prepositions corresponding to English for in Czech, Bulgarian and Russian do
not denote the meaning of extent:

(Ru) gns mens — (En) for me (client)
(Ru) nns nauansHol Touku — (En) for the startpoint (purposive-process)
(Ru) *nnst Ha Tpu nusa — (En) for three days (temporal-extent)

The gate FOR is presented in Figure 45.

(GATE
:NAME FOR
:INPUTS ( (:ENGLISH(OR CLIENT ABSOLUTE-EXTENT-PROCESS
PURPOSIVE-PROCESS))
(:BULGARIAN (OR CLIENT PURPOSIVE-PROCESS))
(:CZECH (OR CLIENT PURPOSIVE-PROCESS))
(:RUSSIAN (OR CLIENT PURPOSIVE-PROCESS)))
:OUTPUTS ((1.0 FOR
(:BULGARIAN (LEXIFY MINORPROCESS 3A))
(:CZECH (LEXIFY MINORPROCESS PRO)
(PRESELECT MINIRANGE ACCUSATIVE-CASE))
(:RUSSIAN (LEXIFY MINORPROCESS DLJA)
(PRESELECT MINIRANGE RGENITIVE)))
:REGION PPOTHER
:METAFUNCTION IDEATIONAL)

Figure 45: The gate FOR realizing purpose process (Cz, Ru, Bg)
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Instrumental processes are further subclassified in the system INSTRUMENTAL-
PROCESS-TYPE. In the intermediate demonstrator texts, the only type of instrumental
process that occurs is agentive-instrument. The system is presented in Figure 46.

(SYSTEM
:NAME INSTRUMENTAL-PROCESS—-TYPE
: INPUTS INSTRUMENTAL-PROCESS
:OUTPUTS ((0.33333334 MANIPULATING-INSTRUMENT)
(0.33333334 ENABLING-INSTRUMENT)
(0.33333334 AGENTIVE-INSTRUMENT))
:CHOOSER INSTRUMENTAL-PROCESS-TYPE-CHOOSER
:REGION PPOTHER
:METAFUNCTION IDEATIONAL
)

(CHOOSER
:NAME INSTRUMENTAL-PROCESS-TYPE-CHOOSER
:DEFINITION ((ASK (MANIPULATION-Q MINORPROCESS MINIRANGE)
MANIPULATION (CHOOSE MANIPULATING-INSTRUMENT))
NONMANIPULATION

ASK (ENABLING-Q MINORPROCESS MINIRANGE)
ENABLING (CHOOSE ENABLING-INSTRUMENT) )
NONENABLING

ASK (AGENTIVE-Q MINORPROCESS MINIRANGE)
(AGENTIVE (CHOOSE AGENTIVE-INSTRUMENT)))))))))

(
(
(
(
(
(

Figure 46: System and chooser for instrumental-process-type (Cz, Ru, Bg)

The realization of the agentive-instrument process for Russian and for English are shown
in Figure 47. A sample SPL for generating an instrumental Circumstance is shown in Figure
48.

(GATE
:NAME BY
: INPUTS (OR NONEXPLICIT-ENABLING AGENTIVE-INSTRUMENT)
:OUTPUTS (1.0 BY
(:ENGLISH LEXIFY MINORPROCESS BY))
(:BULGARIAN (LEXIFY MINORPROCESS C))
(:RUSSIAN LEXIFY MINORPROCESS ELLIPSISZERO)
PRESELECT MINIRANGE INSTRUMENTAL))

—~ e~~~

:REGION PPOTHER
:METAFUNCTION IDEATIONAL

Figure 47: Gate for agentive-instrument realization (Bg, En and Ru)

(EXAMPLE
:NAME D1-TEXT2-2-RU
: TARGETFORM "ZAPUSTITE KOMANDU PLINE SLEDUJUSCHIM SPOSOBOM"
:LOGICALFORM

(P / DIRECTED-ACTION :LEX ZAPUSTITJ :SPEECHACT IMPERATIVE :ACTEE
(D / OBJECT :LEX KOMANDA :LABEL-ASCRIPTION
(L1 / OBJECT :NAME PLINE))
:GENERALIZED-MEANS
(M / ABSTRACTION :LEX SPOSOB :PROPERTY-ASCRIPTION
(F / QUALITY :LEX SLEDUJUSCHIJ)))
:SET-NAME D1-TEXT2

Figure 48: Semantic representation for agentive-instrument function.
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Finally, we have to account for the portion-process type for Bulgarian. Recall that for
Czech and Russian, the meaning of ‘part-of” is realized by a nominal group in genitive case.
The realization of the feature portion-process for Bulgarian is described in the system
MINOR-PROCESS-TYPE shown in Figure 30.

2.4 Mood

The present chapter describes the implementation of the MOOD region for Bulgarian, Czech
and Russian. The linguistic properties of mood in Czech, Bulgarian and Russian have been
presented in the SPEC2 deliverable (Andonova et al., 1999). On the basis of the Nigel
grammar a number of modifications have been introduced in order to generate imperative
and indicative clauses in Bulgarian, Czech and Russian for the purposes of the intermediate
demonstrator. We describe the process of generation in the MOOD region and present the
systems and choosers which have been changed or added.

The region’s topmost system is MOOD-TYPE which divides clauses into indicative and
imperative. One main difference emerges in the comparison of the English with the
Bulgarian/ Russian/ Czech imperative clause. In English imperative sentences, a nonfinite
form of the verb (infinitive) is used, whereas in Slavic languages imperatives are expressed
by a finite verb form (2" person). In order to account for this, we insert Finite in the
imperative output of the MOOD-TYPE system as follows:

MOOD-TYPE:

(independent-clause-simplex) —
[indicative],

[imperative] (+Finite).

The corresponding system and chooser implementations are shown in Figure 49.

(SYSTEM
:NAME MOOD-TYPE
: INPUTS INDEPENDENT-CLAUSE-SIPLEX
:OUTPUTS ((0.5 IMPERATIVE
(INSERT FINITE))
(0.5 INDICATIVE))
:CHOOSER MOOD-TYPE-CHOOSER
:REGION MOOD
:METAFUNCTION INTERPERSONAL
)

(CHOOSER
:NAME MOOD-TYPE
:DEFINITION ((ASK (COMMAND-Q SPEECHACT)
(COMMAND (CHOOSE IMPERATIVE)
(IDENTIFY SUBJECT
(COMMAND-RESPONSIBLE-ID SPEECHACT)))
(NOCOMMAND (CHOOSE INDICATIVE)))

Figure 49: Mood type: system and chooser (Cz, Ru, Bg)

In the following sections, we shall discuss the details of indicative clause processing
(Section 2.4.1) and then we present the implementations in the grammar which serve to
realized imperative clauses in the three languages (Section 2.4.2).
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2.4.1 Indicative Clauses

The three Slavic languages use the same system of differentiating indicative clauses into
interrogative and declarative as presented in English:

INDICATIVE-TYPE:

(indicative) —
[declarative] , [interrogative]

In the genre of written software instructions, there are typicaly no interrogative clauses
and there are no such occurrences in the AGILE corpus. Therefore, we do not consider the
interrogative branch of the network any further here.

Declarative clauses occur most frequently in the texts when the text is in the so-called
nonpersonal style (cf. TEXS2 deliverable; Kruijff-Korbayova et al., 1999). In this style, all
clauses are declarative and use the medio-passive construction, which is specific to Slavic

languages (cf. Section 2.3). Example (22) below shows the correspondences to English
imperative clauses.

(22) Declarative clause in medio/reflexive passive (text 4)
(a) En: Under Name, enter the name of the style.
(b) Cz: Pod Jméno se zada nazev stylu.
Under Name, enter-refl-passive3sg the name of the style.
(c) Bg: B monero Name ce BbBeX1a UM€E Ha CTHIIA.
Under Name, enter-refl-passive3sg the name of the style.
(d) Ru: B nmynkre Name 3anaercs umsi CTUIIS.

Under Name, enter-refl-passive3sg the name of the style.

Clauses expressing side effect are also in declarative. See for example (23):
(23) Declarative clause Side Effect (text 1)
(a) En: The Select Color dialog box appears.
(b) Cz: Objevi se dialogové okénko Select Color.
Appear-refl3sg dialog box Select Color.
(c) Bg: Ouanorosusat nposopey Select Color ce nosBsBa Ha ekpaHa.
The dialog box Select Color appear-refl3sg on the screen.
(d) Ru: Ha skpane nosiutcs quanorosoe okHO Select Color.
on the screen appear-refl3sg the dialog box Select Color

A major system of the grammar network for indicative clauses is the FINITE-CLAUSE
SYSTEM which introduces the Mood element. By means of the Expand realization statement
Mood (Finite) in this system, the clause structure of indicative clauses is built up with a
constituent labeled Mood which has a sub-constituent labeled Finite. The system is shown
below. Its implementation is given in Figure 50:
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FINITE-CLAUSE:
(indirect-indicative; finite-enhancing; finite-elaborating;

finite-extending; finite-rankshift; indicative) —
[Finite-clause]

(+Mood, Mood(Finite))

(GATE
:NAME FINITE-CLAUSE
: INPUTS (OR INDIRECT-INDICATIVE FINITE-ENHANCING FINITE-ELABORATING
FINITE-EXTENDING INDICATIVE FINITE-RANKSHIFT)
:OUTPUTS ( (1.0 FINITE-CLAUSE

(INSERT MOOD)

(EXPAND MOOD FINITE)))
:REGION DEPENDENCY
:METAFUNCTION LOGICAL

Figure 50: Finite clause: system (Cz, Ru, Bg)

Further elaboration of the Mood element requires the insertion of the Subject and the
Finite.
FINITE-INSERT:

(finite-clause; finite-in-imperative) —
[Finite-inserted]

(+Finite)

(GATE

: NAME FINITE-INSERT

:INPUTS (OR FINITE-CLAUSE FINITE-IN-IMPERATIVE)

:OQUTPUTS ((1.0 FINITE-INSERTED

(INSERT FINITE)))

:CHOOSER FINITE-INSERT-CHOOSER

:REGION MOOD

:METAFUNCTION INTERPERSONAL
)
(CHOOSER

: NAME FINITE-INSERT-CHOOSER

:DEFINITION ( (CHOOSE FINITE-INSERTED))

Figure 51: Finite insert: system and chooser (Cz, Ru, Bg)

By passing through the INDICATIVE-MOOD-PERSON system the person of the Finite is
chosen. Figure 52 below presents the system and its chooser.
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INDICATIVE-MOOD-PERSON:
(finite-clause,
[mental, verbal, creative, dispositive, identifying, relational-other,
(material, nonmeteorological)]) —
[indicative-interactant]
[indicative-noninteractant]

(Finite::: Thirdperson-form)

(SYSTEM
:NAME INDICATIVE-MOOD-PERSON
: INPUTS (AND (OR MENTAL VERBAL CREATIVE DISPOSITIVE

(AND MATERIAL NONMETEOROLOGICAL)
IDENTIFYING RELATIONAL-OTHER)
FINITE-CLAUSE)

:OUTPUTS ((0.5 INDICATIVE-INTERACTANT)
(0.5 INDICATIVE-NONINTERACTANT
(INFLECTIFY FINITE THIRDPERSON-FORM) ) )

:CHOOSER INDICATIVE-MOOD-PERSON-CHOOSER

:REGION MOOD

:METAFUNCTION INTERPERSONAL

)

(CHOOSER
:NAME INDICATIVE-MOOD-PERSON-CHOOSER
:DEFINITION ((ASK (MEMBER-SET-Q SPEAKER SUBJECT)
NIL)
INCLUDED (CHOOSE INDICATIVE-INTERACTANT))
NOTINCLUDED

ASK (MEMBER-SET-QQ HEARER SUBJECT)
INCLUDED (CHOOSE INDICATIVE-INTERACTANT))

(
(
(
(
(
(NOTINCLUDED (CHOOSE INDICATIVE-NONINTERACTANT))))))

Figure 52: Person in Indicative Mood: system and chooser (Cz, Ru, Bg)

The Finite’s further elaboration leads to other regions such as VOICE (cf. Section 2.2)
and TENSE (cf. Section 2.5). The presence or absence of the Subject is accounted for by
the systems INDICATIVE-SUBJECT-PRESUMPTION, EXPLICIT-DECLARATIVE-SUBJECT and
SUBJECT-INSERT. They are identical with those in the Nigel grammar. We only present the
definitions here:

INDICATIVE-SUBJECT-PRESUMPTION:
( [(declarative, speaker-subject)
(interrogative, addressee-subject)]) —
[subject-explicit]
[subject-implicit]
All declarative sentences of the target texts have the subject-explicit feature.
EXPLICIT-DECLARATIVE-SUBJECT:

( declarative,
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[addressee-subject; indicative-noninterractant;
metathing-subject; speaker-plus-subject]) —

[explicit-declarative-subject]

SUBJECT-INSERT:
([wh-subject; meteorological; existential;
indicative-noninterractant; metathing-subject;
subject-specified; explicit-subject-elaborating;
indirect-indicative; finite-enhancing; finite-extending;
finite-rankshift; explicit-subject;
explicit-declarative-subject; explicit-interrogative-subject;
imperative-other; imperative-subject-explicit; subject-explicit;
(imperative [oblative; suggestive] )]) -

[subject-inserted]

(+Subject)

In Bulgarian Russian and Czech Subject and Finite agree in number and person, and,
depending on tense selection, they may also agree in gender. Since we do not have any tense
variation in the ImD texts and tense is present, Subject-Finite agreement in gender is not our
current issue, but we have to see to persona and number agreement. Figure 53 shows two
new systems which account for Subject-Finite agreement in number. Figure 54 shows three

systems which provide the Finite with the appropriate person.

(GATE
:NAME FINITE-SG
:INPUTS (OR SPEAKER-SUBJECT IT-SUBJECT
NONPLURAL-SUBJECT)
:OUTPUTS
((1.0 FINITE-SG
(INFLECTIFY FINITE SINGULAR-FORM)))
:REGION MOOD
)
(GATE

:NAME FINITE-PL

:INPUTS (OR SPEAKER-PLUS-SUBJECT ADDRESSEE-SUBJECT PLURAL-SUBJECT

:OUTPUTS

((1.0 FINITE-PL

(INFLECTIFY FINITE PLURAL-FORM)))
:REGION MOOD

)

Figure 53: Subject-Finite agreement in plurality/singularity: gates (Bg, Cz, Ru)
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(Gate
: NAME FINITE-FIRST
:INPUTS (OR SPEAKER-SUBJECT SPEAKER-PLUS-SUBJECT)
:OUTPUTS
((1.0 FINITE-FIRST
(INFLECTIFY FINITE FIRSTPERSON-FORM)))
:REGION MOOD
)
(GATE
:NAME Finite-Second
:INPUTS ADDRESSEE-SUBJECT
:OUTPUTS
((1.0 FINITE-SECOND
(INFLECTIFY FINITE SECONDPERSON-FORM) ) )
:REGION MOOD
)
(GATE
: NAME FINITE-THIRD
:INPUTS (OR INDICATIVE-NONINTERACTANT IT-SUBJECT)
:OUTPUTS

((1.0 FINITE-THIRD
(INFLECTIFY FINITE THIRDPERSON-FORM) ) )
:REGION MOOD

Figure 54: Subject-Finite agreement in person: gates (Bg, Cz, Ru)

Employing these systems, we can generate sentences such as those in (22) and (23). For
an example of an input SPL expression see below:

(EXAMPLE
: NAME PERS-TEXT1-9-al
:TARGETFORM "ImasorosuAaT mnposopel, Select Color ce noassBa Ha ekKpaHa."
:LOGICALFORM
(C / NONDIRECTED-ACTION :LEX POIAVIAVAM-SE
:ACTOR (C1 / OBJECT
:PROPERTY-ASCRIPTION (Q1 / QUALITY :LEX DIALOGOV)
:LEX PROZOREC
:CLASS—-ASCRIPTION (L2 / SOFTWARE-COMMAND
:NAME SELCOL)
:IDENTIFIABILITY-Q IDENTIFIABLE )
:SPATIAL-LOCATING
(P / ONE-OR-TWO-D-LOCATION :LEX EKRAN
:IDENTIFIABILITY-Q IDENTIFIABLE))
: SET-NAME PERS-TEXTI1)

Choice of declarative is the default here, so this information is not included in the SPL.
The grammatical structure of the generated sentence is shown in Figure 55. Note that
Subject and Finite carry the same person features (singular-form).
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4 Structure Graph

SEMTEMCE
{norminative} FIMITE# ! MEDIOREFLEXWEPARTICLE# {spatial-process
MEDIURHT ! TEMP OO} restprocess)
TOPICAL##1S WOICE#! SPACELOCATIVES#
SUBJECT#1 LEXWERB#1/
PROCESS#
Joutclassify-reduced
outclassify-negative-aux
imperfecive-verk
do-werh
midclle-werk
utclassiy-metearalogy-wert}
{hirdperson-form
singuilar-form
tirdperson-form
present-form}
o —
{adjectval-group THIMG#2 CLASSIFIERI#2  noAeRea [ MINORPROCESS#4 {hominal-group
full-statuish {outclassify-propernoun {noun noung oblicue}
STATUSH: NALN COMMarn-noLn {noun-stem} / MIHIRANGES#S
countabic) Ha THING# |
{eingular-formm {outclassity-propernoun
nUU”L,— NOLIN COMMAN-naun
QUALITY#2 Npoz0peL Select Linetype courtable}
{ouitclassify-tegree-adj {norifull-article
{fuill-article singular-form
adj-neutral-form naing
adjecive}
e eKpana
AMaANoroE

Figure 55: Generated structure for ,Auanorosuat npo3opey Select Color ce nosiBaBa Ha ekpaHa“.

2.4.2 Imperative Clauses
The following is an example of an imperative clause as it occurs in the ImD texts:
(24) Imperative clause (text 2)
(a) En: Specify the start point of the line segment.
(b) Cz: Urcete pocate¢ni bod rovného segmentu.
Specify-imp-2pl the start point-acc the line segment-gen
(c) Bg: 3anmaiiTe HauanHaTa TOYKA Ha OTCEYKATA.
Specify-imp-2pl the start point of the line segment
(d) Ru: Ykaxkute Ha4a/lbHYIO TOYKY CEIMEHTa JUHUMU.
Specify-imp-2pl the start point-acc the line segment-gen

All occurrences of imperative clauses are jussive (rather than suggestive or oblative).
Therefore we only consider the jussive branch. This choice is specified in the system

IMPERATIVE-INTERACTANT-SUBJECT given below. Its chooser implementation is shown in
Figure 56.

Common in the three languages (and different from English) for jussive imperative clauses is
that the Finite is realized in the imperative-form which means that the verb is put in
secondperson-form.

IMPERATIVE-INTERACTANT-SUBJECT:
(imperative-interactant) —
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[Jussive]
(Finite:::secondperson-form,Finite:::imperative-form),

[suggestive]
:Bu (+Conjunct, Conjunct ! Haide,

Finite:::plural-form, Finite:::firstperson-form,
Finite:::indicative-form)
:Cz (Finite:::plural-form, Finite:::firstperson-form,

Finite:::imperative-form)
:Ru (Finite:::plural-form, Finite:::firstperson-form,

+AuxDavat;j:::imperative-form)
[oblative]
:Bu (+Conjunct, Conjunct ! Neka, Finite:::indicative-form,
Finite:::firstperson-form)
:Cz (+Conjunct, Conjunct ! At3, Finite::: indicative-form)
:Ru (+Conjunct, Conjunct ! Pust,

Finite::: indicative-form)

(CHOOSER
:NAME IMPERATIVE-INTERACTANT-SUBJECT-CHOOSER

:DEFINITION ((ASK (MEMBER-SET-Q SPEAKER SUBJECT)
(NOTINCLUDED (CHOOSE JUSSIVE))
(INCLUDED
(ASK (SAME-AS-Q SPEAKER SUBJECT)
(SAME (CHOOSE OBLATIVE))

(DIFFERENT (CHOOSE SUGGESTIVE))))))

Figure 56: Imperative Interactant Subject: chooser (Cz, Ru, Bg)

To generate the appropriate verb form in imperative clauses, we need an additional
system: imperatives are further distinguished as to the relationship of speaker and addressee.
There are different realizations depending on whether the imperative is expressed politely or
nonpolitely. The system given below thus distinguishes between polite-imperative and
personal-imperative. The realization statements specify the form of the Finite — plural-
form for polite-imperative and singular-form for personal-imperative. The new system
IMPERATIVE-POLITENESS-TYPE is shown in Figure 57.

IMPERATIVE-POLITENESS-TYPE
(jussive) —
[polite-imperative] (Finite:::plural-form)

[personal-imperative] (Finite:::singular-form)
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(SYSTEM

:NAME IMPERATIVE-POLITENESS—-TYPE

: INPUTS JUSSIVE

:OUTPUTS ((0.5 POLITE-IMPERATIVE
(INFLECTIFY FINITE PLURAL-FORM))
(0.5 PERSONAL-IMPERATIVE
(INFLECTIFY FINITE SINGULAR-FORM)))

:CHOOSER IMPERATIVE-POLITENESS-TYPE-CHOOSER

:REGION MOOD

)

(CHOOSER
:NAME IMPERATIVE-POLITENESS-TYPE-CHOOSER
:DEFINITION ((ASK (IMPERATIVE-TYPE-Q PROCESS)
(POLITE (CHOOSE POLITE-IMPERATIVE))
(PERSONAL (CHOOSE PERSONAL-IMPERATIVE))))
)
(ASKOPERATOR

:NAME IMPERATIVE-TYPE-Q
:DOMAIN TP

:PARAMETERS (PROCESS)
:ENGLISH ("Is the"
PROCESS

"polite imperative?"
)
:OPERATORCODE KPML: : TRIVIALDEFAULTCODE
:PARAMETERASSOCIATIONTYPES (CONCEPT)
:ANSWERSET (POLITE PERSONAL)
:TRIVIALDEFAULT POLITE

Figure 57: Imperative Politeness Type: system, chooser and inquiry (Cz,Ru,Bg)

Although the Subject (semantically the addressee) can potentially be expressed explicitly
in imperatives in Slavic languages, the imperative clauses in the ImD texts have no explicit
Subject. The optionality of the Subject is accounted for in the system of IMPERATIVE-
SUBJECT-PRESUMPTION. The implementation of the system is given in Figure 58:

IMPERATIVE-SUBJECT-PRESUMPTION
(imperative) —
[imperative-subject-implicit]

[imperative-subject-explicit] (Subject : Addressee)
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(SYSTEM

:NAME IMPERATIVE-SUBJECT-PRESUMPTION

: INPUTS JUSSIVE

:OUTPUTS ((0.9 IMPERATIVE-SUBJECT-IMPLICIT)
(0.1 IMPERATIVE-SUBJECT-EXPLICIT
(PRESELECT SUBJECT ADDRESSEE) ) )

:CHOOSER IMPERATIVE-SUBJECT-PRESUMPTION-CHOOSER

:REGION MOOD

:METAFUNCTION INTERPERSONAL

)

(CHOOSER
:NAME IMPERATIVE-SUBJECT-PRESUMPTION-CHOOSER
:DEFINITION ( (ASK (EXPRESS-HEARER-Q HEARER ONUS)
(WITHHOLDHEARER (CHOOSE IMPERATIVE-SUBJECT-IMPLICIT))
(EXPRESSHEARER (CHOOSE IMPERATIVE-SUBJECT-EXPLICIT)))
(* CHRISTIAN " 6-NOV-84 10:35:50"))
:DATE "8-4-1992 15:51:28 at IPSI."
)
(ASKOPERATOR

:NAME EXPRESS-HEARER-Q
:DOMAIN TP

:PARAMETERS (HEARER1 SPEC)
:ENGLISH (
"Is the hearer"
HEARER1
"specified in"
SPEC

"to be expressed?"

)
:OPERATORCODE KPML: : EXPRESS—-HEARER-Q—-CODE
:PARAMETERASSOCIATIONTYPES (CONCEPT MODIFICATIONSET)
:ANSWERSET (EXPRESSHEARER WITHHOLDHEARER)
:TRIVIALDEFAULT EXPRESSHEARER

Figure 58: Imperative Subject Presumption :
system, chooser and inquiry Express-Hearer-Q (Cz, Ru, Bg)

Employing this implementation, we can generate imperative sentences such as those in
(24). The polite imperative form is defaulted according to the style of texts generated and is
not explicitly given in the SPL. For a sample SPL see below (generating the clause ,,Specify
a point.*).

(EXAMPLE
:SET-NAME PERS-TEXT2-BG
:NAME PERS-TEXT2-8
: TARGETFORM "SaganTe ToOUuKa."
: LOGICALFORM
(S1 / DIRECTED-ACTION :LEX ZADAM
:SPEECHACT IMPERATIVE
:ASPECT-Q PERFECTIVE-ASPECT
:ACTEE (D / OBJECT :LEX TOCHKA)
))

The grammatical structure of the generated sentence is shown in Figure 59.
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£ Strueture Graph

Structure Graph

SENTENCE
_,—'—'_'_'_'_'_'_\_\_\_\_"‘——\.
WOICE# ! fobliue

FIMITE#H ! riaminal-groupry
LEXWERE#1!  DIRECTCOMPLEMENT#1)
FROCESS# GOALHS

{imperatfve-orm - MEDILIME

perfectve-wert

do-werb

effective-werk

disposal-weark}
{piural-forrm

-

FAMARTE THIMG#Z
{outclassify-propernoun
RELIN COMMON-AoLn
courtable}
{singular-form

HIoLn g
_'_'_'_'_‘_,_,_,-
TOHKA

Figure 59: Generated structure for "3amaiire Touka."

2.5 Tense

In this chapter we describe the basic systems in the region of TENSE. The general
discussion of tenses in Bulgarian, Czech and Russian languages has been presented in the
SPEC2 deliverable (Andonova et al., 1999). Here, we present the implementations for our
three languages, as relevant for the texts generated in the intermediate demonstrator.

The entry condition to the TENSE region is the feature finite-clause. The types of finite
clauses we deal with are exemplified in (25)-(27):

(25) Independent Clause Simplex- Side Effect (text 4)

(a) En: The Multiline Style dialog box appears.

(b) Cz: Objevi se dialogové okénko Multiline Style.
Appear-refl-3sg dialog box Multiline Style.

(c) Bg: IlosBsiBa ce quanorosusT npo3opern Multiline Style.
Appear-refl-3sg dialog box Multiline Style.

(d) Ru: (Ha skpane) nosiButcs quanorosoe okHoMultiline Style.
(On the screen) appear-refl-3sg dialog box Multiline Style.

In the Bulgarian version, side effects as illsutrated above are expressed by means of the

present-tense verb forms of imperfective aspect whereas in Russian and Czech they are
realized by present-tense forms of perfective verbs with the meaning of futurity.
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Unlike Czech and Russian, the Bulgarian texts for the ImD include examples of finite
clauses which correspond to English imperatives in the nonpersonal style. An example is
given below.

(26) Independent Clause Simplex in nonpersonal style (text 2)
(a) En: Specify the endpoint of the arc.
(b) Bg: 3anaBa ce KpaiiHaTa TouKa Ha gbrara.
Specify-refl-passive3sg the endpoint of the arc.

Here, the Bulgarian version requires a finite verb form in the appropriate tense, in this
case, present tense. The Russian and Czech versions do not contain stylistic variation which
employ this type of finite clause for expressing a ‘command’.

Another type of finite clauses are dependent clauses in some clause complexes, as in the
example given below.

(27) Finite Dependent Clause (text 3)
(a) En: Start the ARC command using one of these methods:
(b) Bg: Personal style
Craprupaiite komannata ARC,
KaTO U3II0JI3BATE €AMH OT CJICAHUTE METOIM:
by use-2pl one of these methods:
Nonpersonal style
Craprupa ce komannata ARC,
KaTo C€ M3I0J3Ba €IUH OT CIEAHUTE METOMH:

by use-refl.passive,3sg one of these methods:

In Bulgarian, the dependent clause is finite whereas the corresponding English dependent
clause is nonfinite. In Czech and Russian, the corresponding texts do not use combinations
of main and dependent clauses. Instead, they render the intended meaning by means of a
single clause incorporating a nominal phrase, i.e., by means of nominalization. That is why
specification of tense in dependent clauses needs to be applied for the realization of
Bulgarian only. The tense in such clauses in Bulgarian is present.

Thus, in general, the only tense used in the texts chosen for the ImD is present tense. As
noted above, the use of present tense perfective verb forms in the Russian and Czech texts
carries the meaning of future. This does not require, however, a change in the specification
of tense in the grammar. The use of present in the TENSE system is sufficient for the
implementation in the ImD and does not require carrying out an exhaustive theoretical
analysis and comparison of the tense systems of the three languages which exhibit
considerable differences otherwise.

There are no occurrences of modal verbs, so we will not consider further the branch
modal of the system DEICTICITY- the main system of the region of TENSE as presented
in Figure 60 together with its chooser.
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(SYSTEM
:NAME DEICTICITY
: INPUTS FINITE-CLAUSE
:OUTPUTS ((0.5 MODAL
(CLASSIFY FINITE MODAL-AUX))
(0.5 TEMPORAL
(INSERT TEMPOO)
(CONFLATE TEMPOO FINITE))
:CHOOSER DEICTICITY-CHOOSER
:REGION TENSE
:METAFUNCTION LOGICAL
)

(CHOOSER
:NAME DEICTICITY-CHOOSER
:DEFINITION ((ASK (MODALITY-Q PROCESS)

(MODAL (IDENTIFY FINITE

(MODALITY-ID PROCESS))

(IDENTIFY FINITE
(CONCEPTUAL-CORRELATE-ID FINITE))
(COPYHUB SPEAKINGTIME TEMPO1)

(CHOOSE MODAL) )

(NONMODAL (COPYHUB SPEAKINGTIME TEMPOO)
(CHOOSE TEMPORAL) ) )

Figure 60: Deicticity: system and chooser (Cz, Ru, Bg)

Following the temporal branch, we get to the system PRIMARY-TENSE with the
features future, present and past. The logic of the choice is provided by the inquiries
TIME-IN-RELATION-TO-SPEAKING-TIME-ID, COUNTERFACTUALITY-Q,
EXTENSIONALITY-Q, LOGICO-TEMPORAL-CONDITION-Q and PRECEDE-Q. They
are shown in Figure 61 together with the system and the chooser PRIMARY-TENSE.
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(SYSTEM
:NAME PRIMARY-TENSE
: INPUTS TEMPORAL
:OUTPUTS ((0.33333334 FUTURE
(CLASSIFY FINITE FUTURE-AUX)
(CONFLATE TEMPOO FINITE))
(0.33333334 PRESENT
(CONFLATE FINITE TEMPOO)
(INFLECTIFY FINITE PRESENT-FORM) )
(0.33333334 PAST
(CONFLATE FINITE TEMPOO)
(INFLECTIFY FINITE PAST-FORM)))
:CHOOSER PRIMARY-TENSE-CHOOSER
:REGION TENSE
:METAFUNCTION LOGICAL
)

(CHOOSER

:NAME PRIMARY-TENSE-CHOOSER

:DEFINITION ((IDENTIFY TEMPO1l

(TIME-IN-RELATION-TO-SPEAKING-TIME-ID TEMPOO SPEECHACT))
ASK (COUNTERFACTUALITY-Q ONUS TEMPO1)
COUNTERFACTUAL (CHOOSE PAST))
NONCOUNTERFACTUAL
ASK (EXTENSIONALITY-Q PROCESS)
EXTENSIONAL
ASK (LOGICO-TEMPORAL-CONDITION-Q ONUS)
LOGICOTEMPORALCONDITION
ASK (PRECEDE-Q TEMPOl TEMPOO)
PRECEDES (CHOOSE PAST))
NOTPRECEDES (CHOOSE PRESENT))))
NOTLOGICOTEMPORALCONDITION
ASK (PRECEDE-Q TEMPOl TEMPOO)
NOTPRECEDE)
PRECEDES (CHOOSE PAST))
NOTPRECEDES
ASK (PRECEDE-Q TEMPOO TEMPO1)
PRECEDES (CHOOSE FUTURE) )
NOTPRECEDES (CHOOSE
PRESENT))))))))

(INTENSIONAL (CHOOSE PRESENT)))))

(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(

))

(ASKOPERATOR
:NAME COUNTERFACTUALITY-Q
:DOMAIN KB

:PARAMETERS (POTENTIALITY ASSESSMENTTIME)
:ENGLISH ("Is the occurrence, performance, or"
"actualization of"
POTENTIALITY
"at the time specified by"
ASSESSMENTTIME

"a hypothesis inconsistent with the"
"facts, i.e. counter to them,
at that time or judged to"
"be highly unlikely?"
)
:OPERATORCODE KPML: : TRIVIALDEFAULTCODE
:PARAMETERASSOCIATIONTYPES (CONCEPT CONCEPT)
:ANSWERSET (COUNTERFACTUAL NONCOUNTERFACTUAL)
:TRIVIALDEFAULT NONCOUNTERFACTUAL
)

(ASKOPERATOR
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:NAME EXTENSIONALITY-Q
:DOMAIN KB

:PARAMETERS (CONCEPT)
:ENGLISH ("Is"
CONCEPT
"extensional i.e. concrete rather than"
"intensional i.e. generic?"
)
:OPERATORCODE KPML: : TRIVIALDEFAULTCODE

:PARAMETERASSOCIATIONTYPES (CONCEPT)
:ANSWERSET (EXTENSIONAL INTENSIONAL)
:PRESELECTIONGUIDANCE (

(SINGULAR . EXTENSIONAL)
(NOUN . EXTENSIONAL)
)
:TRIVIALDEFAULT EXTENSIONAL
)

(ASKOPERATOR
: NAME LOGICO-TEMPORAL-CONDITION-Q
:DOMAIN KB
:PARAMETERS (ITEM)
:ENGLISH ("Does the state of affairs,
i.e. event or"
"situation, specified for expression by"
ITEM
"constitute a logical or temporal"
"condition, i.e. restriction,
on some process i.e. does"
"it set up, logically or temporally,
the possible world"
"in which or in relation to which
this process is"
"performed?"
)
:OPERATORCODE KPML: : TRIVIALDEFAULTCODE
:PARAMETERASSOCIATIONTYPES (CONCEPT)
:ANSWERSET (LOGICOTEMPORALCONDITION
NOTLOGICOTEMPORALCONDITION)
:TRIVIALDEFAULT NOTLOGICOTEMPORALCONDITION
)

(ASKOPERATOR

:NAME PRECEDE-Q

:DOMAIN KB

:PARAMETERS (FIRSTTIME SECONDTIME)

:ENGLISH ("Does the moment
or interval of time"
FIRSTTIME
"strictly precede the moment
or interval"
SECONDTIME

non

)
:OPERATORCODE KPML: : PRECEDE-Q-CODE
:PARAMETERASSOCIATIONTYPES (CONCEPT CONCEPT)
:ANSWERSET (PRECEDES NOTPRECEDES)
:TRIVIALDEFAULT NOTPRECEDES

Figure 61: Primary Tense: system and chooser, relevant inquiries
(Cz, Bg, Ru)
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In our ImD texts, the default tense is present. The logic of tense choices that is employed
in the NIGEL implementation is described in detail in (Matthiessen, 1984).

In Figure 62 we show a grammatical structure which includes the tense information in the
constituent Finite.

£ Structure Graph
Structure Graph

SEWNTEMCE
TORICAL# MEDIOREFLEXIWVEPARTICLE# {niomiriative}
FIMITE#1! MEDIU M
TEMPOO#H SLIBJECT#
WOICE#1!
LEXVERE#1!
FPROCESS#
joutclassify-reduced
outclassify-negative-au
irmperfective-werh
o-werh
miciclle-werb
oLtclassify-meteorology-wert}
{thirdperson-iarm
singular-form
thircdper son-form
present-form}
_____,_o—'—"
NoABAEA e fadjectival-graup THIMNG#2 CLASSIFIERT#H2
Tull-status) {outclassify-propernoun  {noun noung
STATUS#: NN COEoR-noLn {nioun-stem}
countatile}
Tsingular-form
niawng
—
QUALITY 2 NPo3OpEL, Muttilite Styles
{outclassify-degree-adj}
{full-arficle
adj-neudral-iorm
adjective}
—
JAHanone

Figure 62: Generated structure for ,[ossaBa ce guanoroBuat npo3sopey Multiline Styles.”

2.6 Aspect

A general discussion of aspect as a property of Slavic verbs has been presented in the

SPEC?2 deliverable (Andonova et al. 1999). On this basis, we specify a system of ASPECT
as follows:

ASPECT

clause-simplex —
[perfective] (Process::perfective-verb)
[imperfective] (Process::imperfective-verb)

An analysis of the texts for the ImD provides us with the motivations for a choice
between perfective and imperfective, which we can use to formulate a chooser:
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All processes in imperative clauses are realized by perfective verbs, so as the first
branching inquiry in the chooser we can use COMMAND-Q — with the answer
COMMAND, the choice is perfective.

Processes in indicative clauses can be perfective or imperfective. The motivation for
choosing one or the other lies roughly in ‘repeatability’ or ‘habituality’: repeated,
habitual actions are typically realized in imperfective and actions that happen only once
are realized in perfective. To cover this motivation we add the inquiry REPEATABLE-
Q.

Most of the finite clauses that are not imperative use imperfective verbs, so we can
default the answer to REPEATABLE-Q to REPEATABLE. This leads to the choice of
imperfective-verb. If the choice of perfective is intended, REPEATABLE-Q has to be
included in the SPL input specification.

The implementations of the ASPECT system, the chooser and the new inquiry are shown

in Figure 63.
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(SYSTEM
:NAME ASPECT
: INPUTS CLAUSE-SIMPLEX
:OUTPUTS ((0.5 PERFECTIVE
(CLASSIFY PROCESS PERFECTIVE-VERB))
(0.5 IMPERFECTIVE
(CLASSIFY PROCESS IMPERFECTIVE-VERB)))
:CHOOSER ASPECT-CHOOSER
:REGION TENSE
)

(CHOOSER
:NAME ASPECT-CHOOSER
:DEFINITION ((ASK (COMMAND-Q SPEECHACT)
(COMMAND (CHOOSE PERFECTIVE))
(NOCOMMAND
(ASK (REPEATABLE-Q PROCESS)
(NONREPEATABLE (CHOOSE PERFECTIVE))
(REPEATABLE (CHOOSE IMPERFECTIVE))))))
)
(ASKOPERATOR

:NAME COMMAND-Q

:DOMAIN TP

:PARAMETERS (ACT1)

:ENGLISH (
"Is the illocutionary point of the surface"
"level speech act represented by"
ACT1
"a command, i.e. a request of an action"
"by the hearer?"
)

:OPERATORCODE KPML: : COMMAND-Q—-CODE

:PARAMETERASSOCIATIONTYPES (CONCEPT)
:ANSWERSET (COMMAND NOCOMMAND)

)

(ASKOPERATOR

:NAME REPEATABLE-Q
:DOMAIN KB

:PARAMETERS (PROCESS)
:ENGLISH (
"Is the process "
PROCESS

"semanticaly repeatable ? "

)
:OPERATORCODE KPML: : TRIVIALDEFAULTCODE
:PARAMETERASSOCIATIONTYPES (CONCEPT)
:ANSWERSET (REPEATABLE NONREPEATABLE)
: TRIVIALDEFAULT REPEATABLE

Figure 63: Aspect: system, chooser and inquiries (Cz, Ru, Bg)

Using this implementation we are able to generate the appropriate aspect forms occuring
in the texts for the ImD. In (28) we show an example from text 1:
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(28) Clause complex (text 1)

(a) En: Choose Element Properties to add elements to the style.

(b) Cz: Vyberte Vlastnosti prvkt pro pfidani elementt ke stylu.
Choose-imp.perf-asp. Element Properties to add-nominal elements to the style.

(c) Bg: U3bepere Element Properties, 3a na no0aBute €neMeHTH KbM CTHJIA.
Choose-imp.perf-asp. Element Properties to add-ind.perf-asp elements to the
style.

(d) Ru: Hasxxmure kHonky Element Properties, 94To0bl 7JOOaBUTE 3JIEMEHTHI B CTUITb.
Choose-imp.perf-asp. the button Element Properties to add-infinitive elements

to the style.

The SPL used in generating the Bulgarian variant is given below. The choice of
perfective in the main clause is the consequence of the clause being in imperative mood.
For the dependent clause, the inquiry REPEATABLE-Q effects the choice of aspect.

A grammatical structure including aspect information in the Finite constituent is given in
Figure 64.

(EXAMPLE
: NAME PERS-TEXT1-6
: TARGETFORM "sbepeTe Element Properties, =Ba Oma pnobaBuUTe eJIEMEHTH
KBM cTHJa."
:LOGICALFORM
(R / RST-PURPOSE
:DOMAIN
(D / DIRECTED-ACTION :LEX IZBERA
:SPEECHACT IMPERATIVE
:ACTEE (E / SOFTWARE-COMMAND :NAME "Element Properties"))
:RANGE

(C / DIRECTED-ACTION :LEX DOBAVIA
:REPEATABLE-Q NONREPEATABLE
:ACTEE (Cl / OBJECT :LEX ELEMENT
:NUMBER PLURAL)
:DESTINATION (P / OBJECT :LEX STIL
:IDENTIFIABILITY-Q IDENTIFIABLE))
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E‘&!—‘Structure Graph
SEMTEMCE
WOICE#H! {obliue {dependent-clause
FINITE#1! riminal-group} dependent-clavse}
LEXWERE#!  DIRECTCOMPLEMENT#14 ENHAMNCEMEMT#1/
PROCESS#  GOAL#Y DEPEMDENT#
{imperate-orm - MEDIUNE
perfective-verh
do-werh
effective-rerh
disposal-werh}
Tplural-form}
-
uafiepeTe TEMPLATE-SEGM1#2 SUBORDINATOR#:  FINITE# {oblicue {spatial-process
Clement Pioperﬁes TEMPOO#L! nominal-graup} mofion-process
WOICEHE DIRECTCOMPLEMENTS#E! towar s}
LEXWERE#Hz! GOAL#S SPACELOCATIVES:
FPROCESS#: MEDIUN#ES

{outclassify-recduced
outclassify -negative-aux
perfective-verh
do-verh
effective-verh
disposal-weri}

{secondperson-form

presernt-form}
‘__,r‘
33 ja AnfiaenTe THIMG#4 MINORPROCESS#E {naminal-graup

{oLtlassity-propernoun ohligue}

ACLIF COFAMCN-oUn / MIMNIRANGE#S

courtible] i THING#

{plural;fir’r_ndnoun} {outclassify-propernoun

ENEMEHTH NOLIF COMMOr-noun

countable}
hiorfuil-article
singular-farm

nioung

CTHNE

Figure 64: Generated structure for “UsGepete Element Properties, 3a aa ao6aBute eneMeHT Kbm
cruna”

2.7 Clause Complexity

In this chapter, we describe the implementations in the CLAUSECOMPLEX region, as
relevant for the texts generated in the AGILE intermediate demonstrator. Our
implementation efforts did not start from scratch, but have built upon the Nigel grammar for
English. Therefore, the way clause complexity is implemented in the AGILE grammars
mirrors the treatment in Halliday's SFG (Halliday, 1985) to a large degree. A general
discussion of clause complexity in SFG with respect to the AGILE project has been
presented in the SPEC2 deliverable (Andonova et al., 1999). In the SPEC2 deliverable, we
also discussed how Nigel implements SFG’s notion of clause complexity within the KPML
framework, and how far the approach taken in the Nigel grammar for English can be
adopted for generating sentences in Czech, Bulgarian, or Russian. The present chapter
presents a self-contained account of the current implementations for our three languages,
focusing on systems and choosers.

The region that is at the heart of generating clause complexes is CLAUSECOMPLEX. In this
section we describe the core of this region’s network. First, let us show an example of a
clause complex taken from the ImD text 1 (for more examples of various types of clause
complexity see the deliverable SPEC2 (Andonova et al., 1999)). The simplex clauses of
which the clause complex consists are printed on separate lines numbered (1) through (ii1):
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(29) Clause complex

(a) Cz:
1) Vyberte OK,
Choose-imp-2pl OK
i) abyste ulozili vlastnosti elementu multiCary
would-2pl save-pastparticiple properties-acc element-gen multiline-gen
i) a  opustili dialogovy panel Element Properties.
and leave-pastparticiple dialogue box-acc Element Properties
(b) Bg:
i) H3bepere OK,

Choose-imp-2pl OK

1) 3a7a 3amulleTe XapaKTepUCTUKUTE HA €JIE€MEHTA Ha MYJITUIMHUATA

so that save-2pl properties of element of multiline-the
i) ¥ f[a wu3nesere oT  auanorosus nposopel Element Properties.
and that leave-2pl from dialogue window  Element Properties
(c¢) Ru:
1) Haxwmure kHonky  OK,

Choose-imp-2pl button-acc OK

i) 4TOOBI COXPAaHUTb CTUJIb DJIEMEHTOB MYJbTUIUHUU
in-order-to save-inf  style element-gen multiline-gen

1) ¥ 3aKpbITh AUAJIOTOBOE OKHO Element Properties.
and close-inf dialogue window-acc Element Properties
(d) En:

1) Choose OK
i) to save the style of the multiline element

i) and to exit the Element Properties dialog box.

The topmost system of the CLAUSECOMPLEX region is CLAUSECOMPLEXITY. This system
has as outputs the grammatical features clausecomplex and clausesimplex. The feature
clausecomplex serves as input for the system TYPE-OF-INTERDEPENDENCE, which is formally
specified as follows:

TYPE-OF-INTERDEPENDENCE:

(clausecomplex) -
[expansion], [projection].

The corresponding system and chooser implementations are shown in Figure 60. They are
the same for our three languages as well as for English.
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(SYSTEM
:NAME TYPE-OF-INTERDEPENDENCE
: INPUTS CLAUSE-COMPLEX
:OUTPUTS ((0.5 PROJECTION
(* INSERT PROJECTOR)
(INSERT PROJECTED) )
(0.5 EXPANSION) )
:CHOOSER TYPE-OF-INTERDEPENDENCE-CHOOSER
:REGION CLAUSECOMPLEX
:METAFUNCTION LOGICAL
)

(CHOOSER
:NAME TYPE-OF-INTERDEPENDENCE-CHOOSER
:DEFINITION ((ASK (PROJECTION-Q ONUS)

(PROJECTED (CHOOSE PROJECTION)
(IDENTIFY PROJECTOR
(PROJECTOR-ID ONUS))

(PLEDGE PROJECTOR ONUS)
(IDENTIFY PROJECTED
(PROJECTED-ID ONUS))

(PLEDGE PROJECTED ONUS) )
(NOTPROJECTED (IDENTIFY PARTI1
(DUAL-PROCESS—-PART1-ID ONUS) )
(IDENTIFY PART2
(DUAL-PROCESS—-PART2-ID ONUS PART1))
(IDENTIFY PART1
(CONCEPTUAL-CORRELATE-ID PART1))
(PLEDGE PART1 ONUS)

(IDENTIFY PART2
(CONCEPTUAL-CORRELATE-ID PART2))
(PLEDGE PART2 ONUS)

(CHOOSE EXPANSION) ))

Figure 65: Type of interdependence: system and chooser (Cz, Ru, Bg)

The ImD texts do not show any occurrence of projection, and neither does the rest of the
AGILE corpus. Therefore, we do not consider that branch of the network any further, and
we concentrate on the expansion branch.

Through expansion, two systems are triggered, namely EXPANSION-TYPE and
EXPANSION-TAXIS, which are specified as follows (the corresponding implementations are
shown in Figure 66; they are the same for our three languages as well as for English):

EXPANSION-TYPE:
(expansion) -

[enhancement ] (+Enhancement) ,
[extension] (+Extension),
[elaboration] (+Elaboration) .

EXPANSION-TAXIS
(expansion) -
[general-hypotactic-expansion],
[paratactic—expansion].
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(SYSTEM
:NAME EXPANSION-TAXIS
: INPUTS EXPANSION
:OUTPUTS ((0.5 PARATACTIC-EXPANSION)
(0.5 GENERAL-HYPOTACTIC-EXPANSION) )
:CHOOSER EXPANSION-TAXIS-CHOOSER
:REGION CLAUSECOMPLEX
:METAFUNCTION LOGICAL
)

(SYSTEM

:NAME EXPANSION-TYPE

: INPUTS EXPANSION

:OUTPUTS ((0.33333334 ELABORATION
INSERT ELABORATION) )
0.33333334 EXTENSION
INSERT EXTENSION) )
0.33333334 ENHANCEMENT

(INSERT ENHANCEMENT) ) )

:CHOOSER EXPANSION-TYPE-CHOOSER
:REGION CLAUSECOMPLEX
:METAFUNCTION LOGICAL

(
(
(
(

)

(CHOOSER
:NAME EXPANSION-TAXIS-CHOOSER
:DEFINITION ((ASK (TAXIS-PROMINENCE-Q PART1 PART2)
(NOTLESS
(ASK (TAXIS-PROMINENCE-Q PART2 PARTI1)
(NOTLESS (CHOOSE PARATACTIC-EXPANSION))
(LESS (COPYHUB PART2 DEPENDENT)
(COPYHUB PART1 TERMINANT)
(CHOOSE GENERAL-HYPOTACTIC-EXPANSION))))
(LESS (COPYHUB PART1 DEPENDENT)
(COPYHUB PART2 TERMINANT)
(CHOOSE GENERAL-HYPOTACTIC-EXPANSION) ) )
(* LP " 5-Jun—-87 16:55:50"))
:DATE "8-4-1992 15:49:13 at IPSI."
)
(CHOOSER
:NAME EXPANSION-TYPE-CHOOSER
:DEFINITION ((ASK (ELABORATION-Q PART1 PART2)
SAME (CHOOSE ELABORATION) )
DISTINCT

ASK (CONDITIONING-Q PART1 PART2)
NONCONDITIONING (CHOOSE EXTENSION))
(CONDITIONING (CHOOSE ENHANCEMENT)))))))

(
(
(
(

Figure 66: Expansion type and expansion taxis: systems and choosers (Cz, Bg, Ru)

The system EXPANSION-TAXIS accounts for the interaction of taxis and logico-semantic
relations. The tactic dimension has its reflection in the grammatical structure through the
following systems (see Figure 67 for the corresponding implementations, which again are the
same for our three languages and for English):

PARATAXIS:
{paratactic-expansion,quoting} -
[parataxis]
(+Initiating,
+Continuing,

Initiating ... Continuing).
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HYPOTAXIS-ALPHA-COMPLEXITY:

(general-hypotactic-expansion) -
[complex—alpha-hypotactic-expansion]
(+Dependent,
+Terminant,
Terminant : full),
[hypotactic—-expansion]

(GATE
:NAME PARATAXIS
: INPUTS (OR QUOTING PARATACTIC-EXPANSION)
:OUTPUTS ( (1.0 PARATAXIS

(INSERT INITIATING)
(INSERT CONTINUING)
(PARTITION INITIATING CONTINUING)))
:REGION CLAUSECOMPLEX
:METAFUNCTION LOGICAL
)

(SYSTEM
:NAME HYPOTAXIS-ALPHA-COMPLEXITY
:INPUTS GENERAL-HYPOTACTIC-EXPANSION
:OUTPUTS ((0.5 HYPOTACTIC-EXPANSION)
(0.5 COMPLEX-ALPHA-HYPOTACTIC-EXPANSION
(INSERT DEPENDENT)
(INSERT TERMINANT)
(PRESELECT TERMINANT FULL)))
:CHOOSER HYPOTAXIS-ALPHA-COMPLEXITY-CHOOSER
:REGION CLAUSECOMPLEX
:METAFUNCTION LOGICAL
)

(CHOOSER
:NAME HYPOTAXIS-ALPHA-COMPLEXITY-CHOOSER
:DEFINITION ((ASK (MULTIPLE-PROCESS-Q PARTI1)

(SINGLE (IDENTIFY PROCESS

(PROCESS—-ID PART1))

(IDENTIFY WHERE-AM-I

(WHERE-AM—-I-ID))

(IDENTIFY PROCESS
(MODIFICATION-SPECIFICATION-ID WHERE-AM-I PROCESS))
(* IDENTIFY PROCESS

(TERM-SPECIFICATION-ID PROCESS VERB))

(IDENTIFY EVENTTIME

(REFERENCE-TIME-ID PROCESS))

(IDENTIFY SPEAKINGTIME

(SPEAKING-TIME-ID SPEECHACT))

(CHOOSE HYPOTACTIC-EXPANSION) )

(MULTIPLE

(CHOOSE COMPLEX-ALPHA-HYPOTACTIC-EXPANSION)))))

Figure 67: Parataxis and hypotaxis: systems and chooser (Cz, Ru, Bg)

The above mentioned interaction between taxis and expansion types can be observed in
example (29) above: a paratactic additive extension relation holds between (ii) and (iii), and
a hypotactic causal-conditional enhancement relation holds between the (i1)-(iii) sub-
complex and the simplex clause (i). For further examples of various types of paratactic and
hypotactic expansion see the deliverable SPEC2 (Andonova et al., 1999).

The generation of a clause complex proceeds as follows. On the first traversal through
these systems, the basic type of expansion relation and the type of interdependence are
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determined. For the selected expansion relation a corresponding grammatical function is
inserted into the grammatical structure, as is clear from the definition of the EXPANSION-
TYPE system above, whereas the interdependency systems insert the elements relevant for the
selected type of taxis (e.g. Initiating and Continuing for parataxis). On a subsequent
traversal, these grammatical features are combined to act as inputs to systems detailing out
the exact kind of clause complexity.

In most cases, a further traversal through the region then determines the exact kind of
clause complexity, for enhancement for example in terms of Circumstantials (QUALIFYING-
CONDITION). These systems introduce grammatical features with which constraints for
systems in regions of lower rank are associated, concerned for example with the complexity
of nominal groups (NOMINALGROUPCOMPLEXITY region) or prepositional phrases
(CIRCUMSTANCE region). What is important about this observation is that the
CLAUSECOMPLEX region is thus primarily concerned with classifying clauses, which to some
extent influences the grammatical categories of the clauses involved, but leaving the more
detailed realization to other regions.

As for variation in style as discussed in the TEXS2 deliverable (Kruijff-Korbayova et al.
1999), note that all clauses within a clause complex need to realize the content using the
same style parameters. For instance in a hypotactic clause complex, if non-personal style in
reflexive passive is chosen, then both the main clause and the dependent have to be realized
in reflexive passive, as demonstrated in example (30) for Czech (a variant of (29a)):

(30)
1) Vybere se OK,
Choose-ind-1sg refl OK

i) aby se uloZily vlastnosti elementu multiCary
so refl save-pastparticiple-3pl properties-nom element-gen multiline-gen

1) a  opustil se dialogovy panel  Element Properties.
and leave-pastparticiple-3sg refl dialogue box-acc Element Properties

This is the same for other styles. It should be noted that in Czech, in the non-personal
style using infinitive, one has to use reflexive passive in the dependent clause, because the
dependent clause has to be finite. See the infinitive variant of (30) in (31) below:

(D

1) Vybrat OK,
Choose-inf OK

i) aby se uloZily vlastnosti elementu multiCary
so refl save-pastparticiple-3pl properties-nom element-gen multiline-gen

i) a  opustil se dialogovy panel  Element Properties.
and leave-pastparticiple-3sg refl dialogue box-acc Element Properties

Even though a variety of types of expansion in combination with parataxis or hypotaxis
have been encountered in the AGILE corpus, in the ImD, we have a narrower focus. The
coverage in this phase includes the following clause complexity types:
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* paratactic extension (addition type)°®
* paratactic enhancement (reason circumstantials)
* hypotactic enhancement (manner and cause circumstantials)

We shall describe the implementations for these types of clause complexity in detail in the
following sections. The other types of clause complexity are also present in our grammars,
since we have inherited them from the Nigel grammar for English; and since the region of
clause complexity is rather general, the implementations therefore apply to our three
languages as well. Differences are encountered only at the level of realizing particular types
of clauses.

2.7.1 Paratactic Extension

Parataxis is a relation between two elements in which neither is dependent on the other. In
extension, the secondary clause adds something new to the meaning expressed in the
primary. What is added may either be an addition (positive, negative or adversative), or a
variation (replacive, subtractive or alternative). The type we cover in the ImD is positive
addition. The following example shows the relevant sentences from one of the ImD texts in
the personal style in imperative mood.

(32) positive addition (text 5)
(a) En: Specify the internal point and press Return.

(b) Cz: Urcete vnitini bod a stisknéte Enter.
Specify-2pl internal-acc point-acc and press-2pl Return

(c) Bg: BeBenere BbTpemHa TOuka M HaTthCHeTe Return.
Specify-2pl internal ~ point and press-2pl Return

(d) Ru: Vkaxkure  BHYTPEHHIOIO TOUKY u  Haxmure Return.
Specify-2pl internal-acc point-acc and press-2pl Return

The relevant system is specified below. Its implementation is shown in Figure 68. Note
that the respective connectives are inserted in this system. In order to generate the
appropriate connectives in each language, one can either modify the insertions in each
grammar, or one can use some universal names for the connectives, which are used in each
of the grammars, and create the corresponding lexical entries in each lexicon. We use
language-specific insertions in each grammar. In the following specification, we collapse the
realizations (in the order En, Cz, Bg, Ru), typeset them in bold and separate them by "I".

®  Variation is present only at the level of groups.
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EXTENDING-COORDINATION-TYPE:
(extending-coordination) —
[additive-coordination]
(+Coordinator,
CoordinatorExtension,
Coordinator ! and | a | u | u),
[alternative-coordination]
(+Correlator,
Correlator"Extended,
Correlator ! either | bud’ | wnu | wnn,
+Coordinator,
CoordinatorExtension,
Coordinator ! or | nebo | v | unm),
[contrastive-coordination]
(+Coordinator,
Coordinator ! but | ale | zo | HO,
Coordinator"Extension).

Note that while English and Czech have a pair of connectives for alternative
coordination, one for the Extended and another for the Extension, both Russian and
Bulgarian use the same word in both functions. So, in English, the pair is either-or, in Czech

it is bud-nebo, and Russian as well as Bulgarian it is wru-unu.
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(SYSTEM

:NAME EXTENDING—COORDINATION-TYPE

: INPUTS EXTENDING—COORDINATION

:OUTPUTS ((0.33333334 ADDITIVE-COORDINATION
(INSERT COORDINATOR)
(ORDER COORDINATOR EXTENSION)
(LEXIFY COORDINATOR and | a | i | i))
(0.33333334 ALTERNATIVE-COORDINATION
(INSERT CORRELATOR)
(ORDER CORRELATOR EXTENDED)
(LEXIFY CORRELATOR either | bud3 | ili | ili)
(INSERT COORDINATOR)
(ORDER COORDINATOR EXTENSION)
(LEXIFY COORDINATOR or | nebo | ili | ili))
(0.33333334 CONTRASTIVE-COORDINATION
(INSERT COORDINATOR)
(LEXIFY COORDINATOR but | ale | no | no)
(ORDER COORDINATOR EXTENSION)))

:CHOOSER EXTENDING—COORDINATION-TYPE-CHOOSER

:REGION CLAUSECOMPLEX

)

(CHOOSER
:NAME EXTENDING-CLAUSE-TYPE-CHOOSER
:DEFINITION ( (IDENTIFY SUBORDINATOR

(CONJUNCTIVE-RELATION-ID ONUS))

(IDENTIFY SUBORDINATOR

(CONCEPTUAL-CORRELATE-ID SUBORDINATOR))

(ASK (CONTRASTIVE-EXTENSION-Q SUBORDINATOR ONUS)
(NONCONTRASTIVE

(ASK (CONJUNCTIVE-EXTENSION-Q SUBORDINATOR ONUS)
(NONCONJUNCTIVE

(ASK (DISJUNCTIVE-EXTENSION-Q SUBORDINATOR ONUS)
(DISJUNCTIVE (CHOOSE ALTERNATIVE-EXTENDING))))
(CONJUNCTIVE (CHOOSE ADDITIVE-EXTENDING))))
(CONTRASTIVE (CHOOSE VARYING-EXTENDING)))))

Figure 68: Extending coordination type: system and chooser (Cz, Ru, Bg)

Employing this implementation, we can generate sentences such as those in (32). The
relevant concept which reflects the semantics of positive addition is conjunction. It is a
logical relation, which can be used in an SPL as follows:

(EXAMPLE

:SET-NAME IMDP-T5-Cz
:NAME IMD-T5-imp-14

: TARGETFORM "URCETE VNITRNI BOD A STISKNETE RETURN "
:LOGICALFORM
(C / CONJUNCTION

:DOMAIN

(S1 / CREATIVE-MATERIAL-ACTION :LEX urc3it
:SPEECHACT IMPERATIVE
:ACTEE (P / OBJECT :LEX bod
:IDENTIFIABILITY-Q notIDENTIFIABLE
:PROPERTY-ASCRIPTION (P / QUALITY :LEX vnitr3ni2) ))
:RANGE
(S2 / CREATIVE-MATERIAL-ACTION :LEX stisknout
:SPEECHACT IMPERATIVE
:ACTEE (A / OBJECT :NAME return
:IDENTIFIABILITY-Q NOTIDENTIFIABLE) ) ) )

The grammatical structure of the generated sentence is shown in Figure 69.
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Figure 69: Generated structure for the sentence “Urete vnitini bod a stisknéte Return”

(example (32)).

2.7.2 Paratactic Enhancement

In the case of enhancement, one clause enhances the meaning of another by qualifying it by
reference to time, place, manner, cause or condition (i.e., by giving circumstantial
information). The type of paratactic enhancement included in the ImD is causal-
coordination’ of type reason (meaning “because P so result Q”, where P is an action and Q

is a goal to be achieved by action P), as exemplified in the following examples from the ImD
texts.

(33) Reason causal-coordination (text 4)
(a) En: Choose OK and close the dialog box.

(b) Cz:. Vyberte OKa uzaviete dialogovy panel.
Choose-2pl OK and close-2pl dialog-acc box-acc

(c) Bg: Uzbepere  OK m  3arBopeTe IUAJIOrOBHUsSl MPO30peL
Choose-2pl OK and close-2pl dialog box

(d) Ru: Haxxmure kaonky OK u
Choose-2pl

3aKpOMTE AMAJIOrOBOE OKHO
OK and close-2pl dialog-acc  box-acc

The relevant system is specified below. We have to ensure that the action part is realized
as the Enhancement and thus as initiating, and the Goal as the Enhanced and thus as

7 What is called causal-coordination here corresponds to what we referred to as causal-conditional in the

SPEC?2 deliverable (Andonova et al., 1999), where we closely followed Halliday's terminology (Halliday,
1985).
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continuing. The corresponding implementations are shown in Figure 70. Note that here, also
the respective connectives are inserted. We again collapse the realizations (in the order En,
Cz, Bg, Ru), typeset them in bold and separate them by "I".

QUALIFYING-COORDINATION-TYPE:
(qualifying-coordination) -

[causal-coordination]
(Enhancement/Initiating,
Enhanced/Continuing,
Coordinator ! and | a | n | n),

[temporal-coordination]
(Coordinator ! then | pak | cmem Toma | Barewm,
Enhanced/Initiating,
Enchancement/Continuing) .

(SYSTEM

:NAME QUALIFYING—COORDINATION-TYPE

: INPUTS QUALIFYING—COORDINATION

:OUTPUTS ((0.5 TEMPORAL-COORDINATION
LEXIFY COORDINATOR TEMP-SUCC-COOR)
CONFLATE ENHANCED INITIATING)
CONFLATE ENHANCEMENT CONTINUING))
0.5 CAUSAL-COORDINATION
CONFLATE ENHANCEMENT INITIATING)
CONFLATE ENHANCED CONTINUING)

(LEXIFY COORDINATOR CAUS-COOR)))

:CHOOSER QUALIFYING—COORDINATION-TYPE-CHOOSER
:REGION CLAUSECOMPLEX

~ e~ o~~~ o~

)

(CHOOSER
:NAME QUALIFYING—COORDINATION-TYPE-CHOOSER
:DEFINITION ((ASK (TEMPORAL-ENHANCEMENT-Q PART1 PART2)

NOTTEMPORALSUCCESSION

ASK (CAUSAL-ENHANCEMENT-Q PART1 PART2)

CAUSAL (CHOOSE CAUSAL-COORDINATION)

ASK (CAUSAL-SEQUENCE-Q PART1 PART2)

NOTCAUSES

ASK (CAUSAL-SEQUENCE-Q PART2 PARTI1)

CAUSES (COPYHUB PART2 INITIATING)

COPYHUB PART1 CONTINUING))))

CAUSES (COPYHUB PART1 INITIATING)

COPYHUB PART2 CONTINUING))))))

TEMPORALSUCCESSION (CHOOSE TEMPORAL-COORDINATION)
IDENTIFY PROCESS1 (PROCESS-ID PARTI1))

IDENTIFY PROCESSITIME (REFERENCE-TIME-ID PROCESS1))
IDENTIFY PROCESS2 (PROCESS-ID PART2))

IDENTIFY PROCESS2TIME (REFERENCE-TIME-ID PROCESS2))
ASK (PRECEDE-Q PROCESS1TIME PROCESS2TIME)
NOTPRECEDES

ASK (PRECEDE-Q PROCESS2TIME PROCESS1TIME)
PRECEDES (COPYHUB PART2 INITIATING)

COPYHUB PART1 CONTINUING))

NOTPRECEDES (COPYHUB PART1 INITIATING)

COPYHUB PART2 CONTINUING))))

PRECEDES (COPYHUB PART1 INITIATING)

(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(COPYHUB PARTZ2 CONTINUING))))))

Figure 70: Qualifying-coordination type: system and chooser (Cz, Ru, Bg)
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However, this implementation is not yet fully operational in the current versions of our
grammars. We have not yet succeeded in the development of a proper linking between the
Upper Model concepts and causal coordination. Therefore, even though the Upper Model
contains the necessary concepts, and the grammar contains the necessary features, we have
to modify the inquiry codes such that the concepts get properly realized.

For the time being, we generate sentences such as those in (33) by explicitly specifying
conjunction in the SPL as follows:

(EXAMPLE
:SET-NAME IMDP-T4-Cz
: NAME IMD-T4-imp-2-5
: TARGETFORM
: LOGICALFORM
(c / conjunction
:Domain
(S2 / DISPOSITIVE —-MATERIAL-ACTION :LEX zavr3i2t
:SPEECHACT IMPERATIVE
:ACTEE (A / OBJECT :lex panel
:IDENTIFIABILITY-Q NOTIDENTIFIABLE

" Vyberte OK a uzaviete dialogovy panel"

:Property—-aScription (P / Quality
:Range
(S1 / DISPOSITIVE-MATERIAL-ACTION :LEX vybrat
:caused-process—g caused
:SPEECHACT IMPERATIVE
:ACTEE (P / OBJECT :NAME gui-ok ) ) )

:lex dialogovy?2) ) )

The grammatical structure of the generated sentence is shown in Figure 71.

¥ Sthucture Graph M= E3
Structure Graph

SENTEHCE

|»

{indapendent-clausal

COORDIHATORH1 tindependent-clause;
IHITIATIHGH#L/ COMTIHUTHGH1/
EXTEHDEDH1 ,/”// EXTENSION#1
VOICE#2/ m-me a VOICE#4/ faccusative-case
LEXVEREBH 2/ mominal-groupd LEXVERB#4/ mominal-group?
PROCESS#H2/ DIRECTCOMPLEMENTH2/ PROCESS#4/ DIRECTCOMPLEMENT#4/
FINITE#2 GOAL#2f FINITE#4 GOAL#4 /[
cdo-verd MEDTUMH 2 fdo-vers MED UM} 4
effective-verdk

disposal-verbi

tplural-form
imparative-form
zacopdperson-Form}

&
ryhrat+HIVME 24

THINGH#3

inmoun proper-poun

effective-verd
disposal-verb]
{plural-Fform
imparative—Fform
saconpdparson -formd

&
zav i it+HVIME 25

{adjectival -group;

THIHGH#5

STATUSHS {foutclassify-propermoun
MOUR  COMTMOR -ROUR] ROUR  COMOR —ROUR
{accusative-case counkablef
mOuR RO S e {accusative-—case
noun} singulaz-Form
Roun}

OK -

QUALITYH#6 panel+HH#HTS 44

fontelassify-degraa-adi}
{adj-—nreutral-Fform
adjectivef

dialogory+H#a000A

N

Figure 71: Generated structure
for “Vyberte OK a zavfete dialogovy panel” (example (33))
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2.7.3 Hypotactic Enhancement

For the ImD, we consider the types of hypotactic enhancement listed in the table in Figure
72 below.

Category Meaning
Manner means N by means of M
Causal- cause: purpose | because intention Q so action P
coordination

Figure 72: Types of hypotactic enhancement covered in intermediate prototype

The following examples from the ImD texts illustrate these types. We show examples
where the dependent part is realized either by a finite or non-finite clause. Means and
Purpose Circumstances can also be realized by nominalization, in which case it is a
circumstantial complementation of the main verb rather than a dependent clause. See
examples (34) below.
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(34) Purpose causal-coordination Circumstance (text 2)
(a) En: Press Return to end the polyline.
(b) Cz:

(pers. imp., dep. finite)
Stisknéte Return, abyste kiivku ukoncili
Press-2pl Return would-2pl polyline-acc end-2pl-pastparticiple

(impers. refl., dep. finite)
Stiskne  se Return, aby se kfivka ukoncila
Press-3sg refl Return would-3sg refl polyline-nom end-3sg-pastparticiple

(pers. imper., dep. finite)

Stisknéte Return, abyste kiivku ukon¢ili

Press-2pl Return, would-2pl polyline-acc end-2pl-pastparticiple
Press Return so that you would end the polyline.

(impers. refl., dep. finite)

Stiskne  se Return, aby se kiivka ukoncila

Press-3sg refl Return, would-3sg refl polyline-nom end-3sg-pastparticiple
Return is pressed so that the polyline would be ended.

(c) Bg:

(pers. imper., dep. finite)
Harucuere Return, 3a na  3aBbplIMTE NOJUIUHUATA.
Press-2pl  Return so that end-2pl polyline

(d) Ru:

(pers. imper., dep. nonfinite)
Haxxmure knasumy Return, 4To0sr 3aBEPIIUTH PUCOBAHUE MMOJIUIUHUM.
Press-2pl key Return, in-order-to end drawing polyline-gen

(35) Means (Manner) Circumstance (text 2)°
(a) En: Start the PLINE command using one of the following methods
(b) Bg:

(pers. imper., dep. finite)

Craprupaiite komannata PLINE, kato u3non3sare euH OT CIEIHUTE METOIU
Start-2pl command-the PLINE, by  use-2pl one of following
methods

(impers. refl., dep. finite)

Craprupa ce xomangata PLINE, kaTo ce u3non3sa eAuH OT CIEIHUTE METOIN
Start-3sg refl command-the PLINE, by refl use-3sg one of following
methods

8

Neither the intermediate prototype texts nor the rest of the AGILE corpus contain occurrences of Manner
Circumstance realized by a dependent clause in Czech.
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(¢) Ru:
(pers. imper., dep. nonfinite)
3anmycTuTe KOMaHay PLINE, BOCHONB30BaBIINCh OJJHUM U3 CIEIYOLIUX
crioco6oB
Start-2pl command-acc PLINE using-gerund one-instr of following-gen

methods-gen

Besides the realization of the Means or Purpose Circumstance by a dependent clause, it is
also possible to realize it by a nominalization in some cases. This is demonstrated in the
following examples:

(36) Purpose nominalized Circumstance (text 2)
(a) En: Press Return to end the polyline.

(b) Cz:
(pers. imp., rank shifted circumstance)
Stisknéte Return pro ukoneni kiivky
Press-2pl Return for ending  polyline-gen

(impers. refl., rank shifted circumstance)
Stiskne  se Return pro ukonleni kiivky
Press-3sg refl Return for ending polyline-gen

(c) Bg:
(impers. refl., rank shifted circumstance)
Harucka ce Return 3a 3aBbpiiBaHe Ha MOJUIAHUSITA
Press-3sg refl Return for ending of polyline

(37) Means manner circumstance (text 2)
(a) En: Start the PLINE command using one of the following methods

(b) Cz:
(pers. imper., rank shifted circumstance)
Spustte pitkaz ~ KRIVKA pouzitim jednoho z nisledujicich zptisobi
Start-2pl command PLINE using-instr one-gen of following-gen methods-gen

(impers. refl., rank shifted circumstance)

Spusti se pitkaz ~KRIVKA pouZitim jednoho z nasledujicich zptisobt
Start-3sg refl command PLINE using-instr one-gen of following-gen
methods-gen

Besides the realization of means by a dependent clause or by a rank shifted circumstance
there is another possibility in Czech and Russian, similarly to English. One can realize the
same content in the following way:
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(38) Means circumstantial complementation (text 2)
(a) En: Start the PLINE command by one of these methods

(b) Cz:
(pers. imper.)
Spustte pitkaz ~KRIVKA jednim z nisledujicich zpasob
Start-2pl command PLINE  one-instr of following-gen methods-gen

(impers. refl.) 5
Spusti  se piikaz  KRIVKA jednim z ndsledujicich zpusobua
Start-3sg refl command PLINE one-instr of following-gen methods-gen

(¢) Ru:
(pers. imper.)
3anycrute komanay PLINE opgauMm w3 cnenyrommx — ciocoOoB
Start-2pl command PLINE one-instr of following-gen methods-gen

This possibility is not available in Bulgarian, however. The realization of Means or
Purpose by a circumstantial complementation rather than by a dependent clause needs to be
accounted for in the transitivity region, which is not the focus of the present chapter.

Now we concentrate on the cases of realization by clause complexes. The relevant system
is specified below, and its implementation is shown in Figure 73. They are the same for
English and our three languages. What we have to ensure is the appropriate realization of
the dependent clauses as finite or non-finite. This is handled in the region of DEPENDENCY.

QUALIFYING-CONDITION-TYPE:
(qualifying-condition) -
[concessive—-condition]

(*Enhancement : concession-dependent)
[conditional-condition] -

(*Enhancement : conditional-dependent)
[purposive-condition]

(*Enhancement : purpose-dependent)
[manner—-condition]

(*Enhancement : manner-dependent)
[spatial-condition]

(*Enhancement : spatial-dependent)
[causal—-condition]

(*Enhancement : causal-dependent)

[temporal-condition]
(*Enhancement : temporal-dependent)
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(SYSTEM

:NAME QUALIFYING-CONDITION-TYPE

: INPUTS QUALIFYING—-CONDITION

:OUTPUTS ((0.14285715 TEMPORAL-CONDITION

(* PRESELECT ENHANCEMENT TEMPORAL-DEPENDENT) )

.14285715 CAUSAL-CONDITION
PRESELECT ENHANCEMENT CAUSE-DEPENDENT) )
.14285715 SPATIAL-CONDITION
PRESELECT ENHANCEMENT SPATIAL-DEPENDENT))
.14285715 MANNER-CONDITION
PRESELECT ENHANCEMENT MANNER-DEPENDENT) )
.14285715 PURPOSIVE-CONDITION
PRESELECT ENHANCEMENT PURPOSE-DEPENDENT) )
.14285715 CONDITIONAL-CONDITION
PRESELECT ENHANCEMENT CONDITIONAL-DEPENDENT) )
.14285715 CONCESSIVE-CONDITION
PRESELECT ENHANCEMENT CONCESSION-DEPENDENT)))
:CHOOSER QUALIFYING-CONDITION-TYPE-CHOOSER
:REGION CLAUSECOMPLEX
:METAFUNCTION LOGICAL

O *x O *x O *x O *x O O

*

)

(CHOOSER

:NAME QUALIFYING-CONDITION-TYPE-CHOOSER

:DEFINITION ((ASK (MANNER-CONDITION-Q ENHANCED ENHANCEMENT)
MANNERCONDITION (CHOOSE MANNER-CONDITION) )
NONMANNERCONDITION
ASK (CAUSE-CONDITION-Q ENHANCED ENHANCEMENT)
CAUSECONDITION (CHOOSE CAUSAL-CONDITION) )
NONCAUSECONDITION
ASK (LOGICAL-CONDITION-Q ENHANCED ENHANCEMENT)
LOGICALCONDITION (CHOOSE CONDITIONAL-CONDITION) )
NONLOGICALCONDITION (ASK (CONCESSIVE-CONDITION-Q
ENHANCED ENHANCEMENT)
(CONCESSIVE (CHOOSE CONCESSIVE-CONDITION))
(NOTCONCESSIVE
(ASK (PURPOSE-CONDITION-Q ENHANCED
ENHANCEMENT)
PURPOSECONDITION
CHOOSE PURPOSIVE-CONDITION))
NONPURPOSECONDITION
ASK (SPACE-CONDITION-Q ENHANCED
ENHANCEMENT)
(SPACECONDITION (CHOOSE SPATIAL-CONDITION))
(NONSPACECONDITION (ASK (TIME-CONDITION-Q
ENHANCED ENHANCEMENT)
(TIMECONDITION
(CHOOSE TEMPORAL-CONDITION) )
(NONTIMECONDITION)))))))))))))) ))

A~~~ o~ o~~~ —~

—~ o~~~

Figure 73: Qualifying-condition type: system and chooser (Cz, Ru, Bg)

With the current implementations, we are able to generate clause complexes like those in
examples (34) and (35) above. We will now demonstrate the generation of purpose
hypotactic enhancement clauses in Russian and in Bulgarian. As shown above, Russian
realizes the purpose dependent clauses as non-finite. We use the following SPL to specify
the semantics of the sentence in (34d):

(EXAMPLE
:NAME D1-TEXT2-12-RU
:GENERATEDFORM "Nazhmite klavishu Return, chtoby zavershitj risovanie
polilinii."
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: TARGETFORM "Nazhmite klavishu Return, chtoby zavershitj risovanie
polilinii."

:LOGICALFORM (R / RST-PURPOSE

:DOMAIN (P / DIRECTED-ACTION

:LEX NAZHATJ :SPEECHACT IMPERATIVE

:ACTEE (Al / OBJECT :LEX KLAVISHA

:LABEL-ASCRIPTION (L1 / OBJECT :NAME RETURN)))

:RANGE (E / DIRECTED-ACTION :LEX ZAVERSHITJ

:ACTEE (D / ABSTRACTION :LEX RISOVANIE

:META-ACTANT (M1 / OBJECT :LEX POLILINIJA))))

: SET-NAME D1-TEXT2)

The generated grammatical structure for (34d) is depicted in Figure 74.

& Structure Graph
Stuctyre Graph

SENTENCE -
VOICE#L/ DIRECTCOMPLEMENT#1/ ENHANCEMENT#1/
NONFINITIVE#1/ GORL#1/ DEPENDENT#1
LEXVEREB#1/ HEDTIUMEL P r_’_____;f_—,;zc"“xu_h___
PROCESS#1 ey — T
— e I T e e —
nazhmite DEICTIC#2 THING#2 CLASSIFI SUBCRDINATOR#S VOICEH3/ DIRECTCOMPLEMENTHS/
o k.‘l.avl.ishu natﬁ;n / HONEINITIVE#3/ GORLE3/
/ LEKVERB#3/ MEDIUM#S
FROCESS#3 e
e P e et e
chtoby zavershity DEICTICH#4 THINGHE PORTION#4
— 1 e e
" risovanie MINORPROCESSH#S MINIRANGE#S
C DEICTICH#6 THINGHE
o |
m polilinii

Figure 74: Generated structure for the sentence from “HaxmuTe knaBuwwy Return, 4To6bl
3aBepLnTb pucoBaHne nonunuuun.” (example (34d))

In Bulgarian and in Czech, unlike in Russian, purpose dependent clauses are realized as
finite. We use the following SPL to specify the semantics of the Bulgarian sentence in (34c):

(EXAMPLE
:NAME PERS-TEXT2-14
: TARGETFORM " HatucHeTe Return, sa Ha sBaBbpliMTe NOIUIMHMATA."
: LOGICALFORM
(R / RST-PURPOSE
:DOMAIN

(P / DIRECTED-ACTION :LEX NATISNA
:SPEECHACT IMPERATIVE
:ASPECT-Q PERFECTIVE-ASPECT
:ACTEE (D / OBJECT :NAME RETURN))
:RANGE
(E / DIRECTED-ACTION :LEX ZAVURSHA
:ASPECT-Q PERFECTIVE-ASPECT
:ACTEE
(P2 / OBJECT :LEX POLILINIA :IDENTIFIABILITY-Q IDENTIFIABLE)))
:SET-NAME PERS-TEXT2)

The generated grammatical structure for (34c) is depicted in Figure 75.
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£ Structure Graph
Structure Graph

SEWNTEMCE
WOICE#H ! {oblicue {ependent-clause
FINITE#1! hniarninEl-groLg) dependent-clauze)
LEXVERE#1!  DIRECTCOMPLEMEMNTHY EMHAMCEMEMT#1/
FROCESSH  GOAL#YS DEFEMDEMT#
{imperatve-fiorm MEDILIM#
petfectve-wvert
co-werh
effective-werk
dispozal-vert}
{piural-form}
i
HaTHCHETE THIMNGHE SUBORDIMATOR#: FIMITEH {oblicue
{naoun proper-noung TEMP Q0L hiarninal-group}
{nioun-stem noun WOICE#H! DIRECTCOMPLEMEMNTEE!
il LEXVERE#E! GOALHL
Return
FROCESS#H: MEDILIM:

{outclassify-reduced
outclasshy-necpatve-ausx
imperfectve-vert
co-verk
effective-werh
dispozal-wert}
{secondperson-form
present-form}
—_

33 A JAELLLMTE THING#4

{outclassify-propernoln
oL COMMOn-noun
countabled
{definite-word-5a
singular-form

oL}

NANANHHKATA
Figure 75: Generated structure for the sentence from “HatuchHete Return, 3a ga 3asbpLumte

nonunuHmuATa." (example (34c))
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2.8 Determination

In this chapter, we describe the implementations in the region of DETERMINATION, as
relevant for the ImD. In the SPEC2 deliverable (Andonova et al., 1999), we discussed the
essential types of determination in Czech, Russian and Bulgarian in comparison to English,
and the various possibilities of realization of the Deictic element in these languages in
general, as well as with respect to instructional texts. The work reported on in the present
chapter has a narrower focus: We concentrate on the realization of the Deictic element
insofar it is encountered in the AGILE ImD texts.

As with other regions of our grammars, we build upon the Nigel grammar for English.
We also discussed in the LSPEC2 deliverable (Andonova et al., 1990) how Nigel
implements SFG’s notion of determination within the KPML framework, and how far the
approach taken in the Nigel grammar for English can be adopted for generating sentences in
Czech, Bulgarian, or Russian. Here, we present a self-contained account of the current
implementations for our three languages.

Determination is one the aspects involved in nominal reference. The notion of specific
determination means that a particular subset (class of things) is denoted and that it is
identifiable both for the speaker and the hearer. Non-specific determination can either span
over the entire set of denoted entities (total) or a subset thereof (partial).

In English, the function of determination is carried by the Deictic element, which
indicates whether the class of things referred to by the nominal group is specific (unique) or
non-specific (non-unique). The situation is similar in Slavic languages, as we discussed in the
LSPEC2 deliverable (Andonova er al., 1999). However, there are differences. First of all,
Czech and Russian do not have a definite or indefinite article. Bulgarian does not have an
indefinite article, while it has a definiteness marker, which is realized as a suffix. Another
characteristic of Slavic languages, especially Czech and Russian, is that specificity vs. non-
specificity can be reflected by word order, which in turn reflects information structure (see
the chapter on word order in this deliverable (Section 2.9), as well as LSPEC2 (Andonova et
al., 1999) for detailed discussions).

The present chapter is structured as follows. We first discuss the issue of explicit vs.
mmplicit Deictic element in Slavic languages (Section 2.8.1). Then we address explicit
specific determination (Section 2.8.2). A particular issue discussed separately is the
generation of the definite suffix in Bulgarian (Section 2.8.2.3). Then we turn to explicit non-
specific determination (Section 2.8.3). We also briefly mention the generation of the Post-
deictic element (Section 2.8.4). As we proceed, we provide examples of generating the
various kinds of determination our grammars currently cover.

2.8.1 Explicit vs. Implicit Deictic Element

There is an important difference between English and Slavic languages concerning the
realization of the Deictic element: Czech, Russian and Bulgarian differ from English in that
they do not have articles, neither definite nor indefinite; Bulgarian, unlike Czech and
Russian, has a counterpart to the English definite article. It is a morpheme, which marks
specificity. It is attached as a suffix to the first element of a nominal group. In LSPEC2
(Andonova et al., 1999), we introduced the common term “applicator” to refer to the means
of marking specificity and non-specificity, be they separate words or morphemes. We said
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that the presence of any applicator is not syntactically obligatory in Slavic languages. The
following examples taken from the ImD text 1 illustrate this:

(39)

(a) Cz: Zvolte barvu elementu
Select color-acc element-gen

(b) Ru: Bribepure uper SJIEMEHTA.
Select color-acc element-gen

(c) En: Select the element's color

In this example, color is unspecific and element is specific. None of the sentences in
Russian or Czech contains any explicit realization of any Deictic element. The following
example illustrates the use of a suffix to mark specificity in Bulgarian:

(40) Bg: llocoueme yeema Ha ejleMenma.
Select color-def of element-def
Select the color of the element.

Both nominal groups in (42) include a specific nonselective Deictic element, which is
realized by the short form of the definite suffix, i.e. a.

The question that emerges is how to capture the cases where no explicit realization in the
form of a Deictic element is present. One possible view is that similarly to English, all
nominal groups contain a Deictic element, but it can be realized as an empty string. Under
this view, a Deictic element is inserted whenever a nominal group is being generated. This is
the view that is currently adopted in the implementations of the grammars for Russian and
for Bulgarian.

An alternative view is that nominal groups do not have to contain a Deictic element,
unless an explicit Deictic element is specified by the semantics. In the current
implementation of the AGILE grammar for Czech, we decided to adopt this latter view. It
enables us concentrate the choice between explicit vs. implicit Deictic element in one system,
no matter how complex the decision criteria may be. This solution is modular and therefore
convenient from the point of view of grammar development and text planning.

So, in the Czech grammar implementation, we have created the following new system
called DEICTIC-EXPLICITNESS in the DETERMINATION region in which the decision about
inserting or not inserting the Deictic element is made (see Figure 76 for the system and
chooser implementations):

DEICTIC-EXPLICITNESS
{NOMINAL-SPECIFIC; NOMINAL-NONSPECIFIC;

NOMINAL-RELATIVE; NOMINAL-INTERROGATIVE} -
[EXPLICIT-DEICTIC] (+DEICTIC)
[IMPLICIT-DEICTIC]

The input features of this system are generated in the NOUNTYPE region. The explicit
Deictic element gets realized throughout a number of systems (see Sections 2.8.2 and 2.8.3).

The question when to insert an explicit Deictic element and when not to insert one is not
trivial at all in the Slavic languages. Nominal groups in Czech and Russian and also non-
specific nominal groups in Bulgarian do not have to contain an explicit Deictic element
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when specificity or non-specificity can be deduced by the hearer from the context or from
general knowledge. Also, it is possible that the speaker does not make deicticity explicit
because it is not important for the content she is communicating. When discussing
determination in the SPEC2 deliverable (Andonova et al., 1999) we also pointed to the
correlation of information structure and determination. In particular, in Czech and Russian,
there is a tendency to interpret contextually bound nominal groups as specific.” However,
this is not more than a tendency.

(SYSTEM
:NAME DEICTIC-EXPLICITNESS
: INPUTS (OR NOMINAL-SPECIFIC NOMINAL-NONSPECIFIC
NOMINAL-RELATIVE NOMINAL-INTERROGATIVE)
:OUTPUTS ( (0.3 EXPLICIT-DEICTIC

(INSERT DEICTIC))

(0.7 IMPLICIT-DEICTIC))
:CHOOSER DEICTIC-EXPLICITNESS—-CHOOSER
:REGION DETERMINATION )

(CHOOSER
:NAME DEICTIC-EXPLICITNESS—-CHOOSER
:DEFINITION ((ASK (IDENTIFIABILITY-Q THING)
(IDENTIFIABLE (CHOOSE EXPLICIT -DEICTIC))
(NOTIDENTIFIABLE

(CHOOSE IMPLICIT-DEICTIC)))) )

Figure 76 Deictic expliciteness: system and provisional chooser (Cz)

At this point we provide a provisional implementation which is very simplified in regard
to the decision whether or not to insert an explicit Deictic element. For the time being, we
link this decision to identifiability in the following way: When an entity is considered
identifiable, we insert an explicit Deictic element, when it is not identifiable, no Deictic
element is inserted. Identifiability is usually specified in the SPL. If it is not specified, the
default choice is not-identifiable. Even though this approach is simplified for Czech and
Russian, it seems to be the right one for Bulgarian, where the definite suffix indeed does
reflect identifiability.

The current implementation of the Czech grammar thus enables us to generate nominal
groups without a Deictic element. We demonstrate the grammatical structure generated for
the sentence in example (39) in Figure 77. It is obtained using the following SPL:

(EXAMPLE
:NAME no—-deictic
: SET-NAME Pokus
: TARGETFORM "Zvolte barvu elementu"

:LOGICALFORM (S / dispositive-material-action :LEX zvolit
:SPEECHACT Imperative
:ACTEE
(P / Object :LEX barva
:Process-modification—-g noprocess
:generalized-possession-inverse
(M / Object :LEX multic3a2ra))))

®  See LSPEC2 (Andonova ef al., 1999) for the definition of contextual boundness.
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Figure 77: Generated structure for the Czech sentence “Zvolte barvu elementu” (example (39a))

As mentioned above, we are also able to generate an explicit Deictic element. Let us now

discuss the relevant implementations in more detail. We first dicuss specific determination
and than non-specific determination.

2.8.2 Specific Determination

The generation of a nominal group involving specific determination is entered through the
feature nominal-specific. The first system on this path through the network is called
SPECIFIC-TYPE. It is defined as follows (see Figure 78 for the corresponding

implementations):

SPECIFIC-TYPE

(nominal-specific) »

[nonselective] Deictic !

[possessive-selection]
Deictic
Deictic

[demonstrative-selection]
[time-specific]

Cz:Ten |

nominal-group
genitive

Deictic / Thing

Ru:Etot | Bg:
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(SYSTEM
:NAME SPECIFIC-TYPE
: INPUTS NOMINAL-SPECIFIC
:OUTPUTS ((0.25 NONSELECTIVE
(Czech : LEXIFY DEICTIC TEN)
(Russian : LEXIFY DEICTIC ETOT)
(Bulgarian :))))
(0.25 POSSESSIVE-SELECTION
(PRESELECT DEICTIC NOMINAL-GROUP)
(PRESELECT DEICTIC GENITIVE))
(0.25 DEMONSTRATIVE-SELECTION)
(0.25 TIME-SPECIFIC
(CONFLATE DEICTIC THING)))
:CHOOSER SPECIFIC-TYPE-CHOOSER
:REGION DETERMINATION
)

(CHOOSER
:NAME SPECIFIC-TYPE-CHOOSER
:DEFINITION

((ASK (PROXIMITY-MODIFICATION-Q THING)

(PROXIMITY (IDENTIFY DEICTIC (PROXIMITY-MOD-ID THING))
(IDENTIFY DEICTIC (CONCEPTUAL-CORRELATE-ID DEICTIC))
(CHOOSE DEMONSTRATIVE-SELECTION))
(NOPROXIMITY

(ASK (POSSESSOR-MODIFICATION-Q THING)
(POSSESSOR (IDENTIFY DEICTIC (POSSESSOR-MOD-ID THING))
(IDENTIFY DEICTIC
(CONCEPTUAL-CORRELATE-ID DEICTIC))
(PLEDGE DEICTIC ONUS)

(CHOOSE POSSESSIVE-SELECTION))
(NOPOSSESSOR (ASK (TIME-Q THING)
(TIME (ASK (CALENDER-TERM-Q THING)
(NOTCALENDRIC

(ASK (PERIOD-MODIFICATION-Q THING)
(PERIOD (ASK (CALENDER-TERM-Q PERIOD)
(NOTCALENDRIC

(CHOOSE DEMONSTRATIVE-SELECTION)
(CALENDRIC (CHOOSE TIME-SPECIFIC
(NOPERIOD (CHOOSE NONSELECTIVE))
CALENDRIC (CHOOSE TIME-SPECIFIC))))
(NOTIME (CHOOSE NONSELECTIVE)))))))))

)
))))
))
))

Figure 78 Specific type: system and chooser (Cz, Bg, Ru)

We are currently interested only in the features nonselective and demonstrative-
selection, because the others are not needed for the ImD. In Czech and Russian, the specific
Deictic element is realized by a demonstrative pronoun. In Bulgarian, specific non-selective
determination is reflected by the definite suffix. Let us now first describe the
mmplementations for Czech and Russian (Section 2.8.2.1), and then turn to those for
Bulgarian (Section 2.8.2.2).

2.8.2.1 Nonselective Specific Determination in Czech and Russian

The nonselective feature leads to a specific Deictic realized as follows: in Czech, it is
realized by the demonstrative pronoun of neutral proximity, namely ten; in Russian, it is
realized by the demonstrative pronoun of near proximity, namely smom. A modification of
the examples shown above illustrates this:
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(41)

(a) Cz: Zvolte barvu toho  elementu
Select color-acc the-gen element-gen

(b) Ru: Beibepure uper 3TOr0 3JEMEHTAa.
Select  color-acc the-gen element-gen

(c) En: Select the element's color

2.8.2.2 Nonselective Specific Determination in Bulgarian

The nonselective feature leads to a specific Deictic realized by the definite suffix in
Bulgarian. We use our external morphological module, in order to get the right word form.
When a particular word in the generated structure has the feature definite-word, the
morphological module returns the word with the definite suffix attached to it.

Therefore, the element of the nominal group which is to carry the definiteness marker
must get the grammatical feature definite—word. One of the specifics of Bulgarian is the
existence of a full and a short form of the article for the words having masculine gender. So,
the final scheme is as follows:

* Nominal group in nominative case — definite-word plus full-suffix
* Nominal group in oblique case — definite-word plus short-suffix

In order to generate a determined noun in a nominal group we use the systems in Figure
79 Figure 76.

(GATE
:NAME NOMINATIVE-NONSELECTIVE-NOUN
: INPUTS (AND NONSELECTIVE NOMINATIVE
NOT-STATUS-MODIFIED NOT-AGE-MODIFIED
NOT-COLOUR-MODIFIED NOT-SIZE-MODIFIED
NO-POST-DEICTIC)
:OUTPUTS ((1.0 FULL-ARTICLE
(INFLECTIFY THING DEFINITE-WORD-FA)))
:REGION DETERMINATION
)
(GATE
:NAME OBLIQUE-NONSELECTIVE-NOUN
: INPUTS (AND NONSELECTIVE OBLIQUE
NOT-STATUS-MODIFIED NOT-AGE-MODIFIED
NOT-COLOUR-MODIFIED NOT-SIZE-MODIFIED
NO-POST-DEICTIC)
:OUTPUTS ((1.0 SHORT-ARTICLE
(INFLECTIFY THING DEFINITE-WORD-SA)))
:REGION DETERMINATION

Figure 79: Nominative-nonselective and Oblique-nonselective gates (Bg)

The input condition (AND OBLIQUE NONSELECTIVE) of the systems in Figure 79
above leads to the insertion of the full and short suffix form according to the the rules of the
Bulgarian grammar.

In order to obtain a determined noun (head of the nominal group) only for the cases when
the noun has the definite suffix, the input conditions of the systems NOMINATIVE-
NONSELECTIVE-NOUN and OBLIQUE-NONSELECTIVE-NOUN are (nonselective
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nominative not-status-modified not-age-modified not-colour-modified not-size-modified no-
post-deictic) and (nonselective oblique not-status-modified not-age-modified not-colour-
modified not-size-modified no-post-deictic), respectively. The mentioned input conditions
are sufficient for the generation of the nominal groups in our texts, although they may not
cover all the cases in the Bulgarian language in general.

The definite suffix is attached to the first element of a nominal group. This is achieved by
using the systems shown in Figure 80. By means of the system ADJECTIVAL-GR-
DETERMINATION-FA, we can generate the full suffix, and trough the system
ADJECTIVAL-GR-DETERMINATION-SA, we are able to generate the short suffix. Both
systems use the chooser ADJECTIVAL-GR-DETERMINATION-CHOOSER.

We demonstrate the generation of the nonselective specific Deictic elements realized by
definite suffixes in Bulgarian by showing the structure generated for the following sentence
(see Figure 81):

(42)

Bg: NMuanorosust npo3open Select Linetype ce mnosiBsiBa Ha ekpaHa
Dialogue-def window Select Linetype refl appears on screen-def
The dialogue box Select Linetype appears on the screen.

We use the following SPL to generate this sentence:

(EXAMPLE
:NAME NONPERS-TEXT1-11-1
:LOGICALFORM

(C / NONDIRECTED-ACTION :LEX POIAVIAVAM-SE
:ASPECT-Q PERFECTIVE-ASPECT
:ACTOR (Cl / OBJECT
:property-ascription (gl / quality :lex DIALOGOV)
:LEX prozorec
:CLASS-ASCRIPTION (L2 / SOFTWARE-COMMAND :NAME SELLINT)
:IDENTIFIABILITY-Q IDENTIFIABRLE )
: SPATIAL-LOCATING
(P / ONE-OR-TWO-D-LOCATION :LEX EKRAN
:IDENTIFIABILITY-Q IDENTIFIARLE))
: SET-NAME NONPERS-TEXT1)

The important characteristics in the generated grammatical structure in
Figure 81 are:

definite-word-FA for Quality;

absence of any characteristics for the Thing / Subject

definite-word-SA for the Minirange / Thing
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(SYSTEM

:NAME ADJECTIVAL-GR-DETERMINATION-FA

:INPUTS (AND NOMINATIVE NONSELECTIVE
(OR STATUS-MODIFIED AGE-MODIFIED
COLOUR-MODIFIED SIZE-MODIFIED
POST-DEICTIC))

:OUTPUTS (0.2 STATUS-FULL-ARTICLE

PRESELECT STATUS DEFINITE-WORD-FA))
0.2 AGE-DETERMINATION

PRESELECT AGE DEFINITE-WORD-FA))
0.2 COLOUR-DETERMINATION

PRESELECT COLOUR DEFINITE-WORD-FA))
0.2 SIZE-DETERMINATION

PRESELECT SIZE DEFINITE-WORD-FA))
0.2 POST-DEICTIC-DETERMINATION
PRESELECT POST-DEICTIC DEFINITE-WORD-FA)))
:CHOOSER ADJECTIVAL-GR-DETERMINATION-CHOOSER
:REGION DETERMINATION

A~~~ o~~~ o~~~ —~

)

(SYSTEM
:NAME ADJECTIVAL-GR-DETERMINATION-SA
: INPUTS (AND OBLIQUE NONSELECTIVE
(OR STATUS-MODIFIED AGE-MODIFIED
COLOUR-MODIFIED SIZE-MODIFIED
POST-DEICTIC))
:OUTPUTS (0.2 STATUS-DETERMINATION

PRESELECT STATUS DEFINITE-WORD-SA))
0.2 AGE-DETERMINATION

PRESELECT AGE DEFINITE-WORD-SA))
0.2 COLOUR-DETERMINATION

PRESELECT COLOUR DEFINITE-WORD-SA))
0.2 SIZE-DETERMINATION

PRESELECT SIZE DEFINITE-WORD-SA))
0.2 POST-DEICTIC-DETERMINATION
PRESELECT POST-DEICTIC DEFINITE-WORD-SA)))
:CHOOSER ADJECTIVAL-GR-DETERMINATION-CHOOSER
:REGION DETERMINATION

A~~~ o~~~ o~~~ —~

)
(CHOOSER
:NAME ADJECTIVAL-GR-DETERMINATION-CHOOSER
:DEFINITION ((ASK (STATUS-MODIFICATION-Q THING)
(STATUS (CHOOSE STATUS-DETERMINATION) )
(NONSTATUS (ASK (SIZE-MODIFICATION-Q THING)
(SIZE (CHOOSE SIZE-DETERMINATION))
(NONSIZE (ASK (COLOUR-MODIFICATION-Q THING)
(COLOUR (CHOOSE COLOUR-DETERMINATION) )
(NONCOLOUR (ASK (AGE-MODIFICATION-Q THING))
(AGE (CHOOSE AGE-DETERMINATION) )
(NONAGE (ASK (SELECTION-MODE-SPECIFIED-Q THING)
(SPECIFIED (CHOOSE POST-DEICTIC-DETERMINATION))
(UNSPECIFIED
(CHOOSE POST-DEICTIC-DETERMINATION))))))))))))

Figure 80: Adjectival group determination: systems and chooser (Bg)
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I structure Graph
Structure Graph

SEMTEMCE
{nominative} FINITE#1 S MEDIOREFLEXIWEPARTICLE# {spatial-process
MEDILIMET ! TEMPOO#1] rest-process}
TOPICAL#1! WOICE# S SPACELOCATIVE#
SUBJECT# LEXWVERB#1!
PROCESS#

{outclassify-reduced
outclassify -necative-aux
imperfective-verh

do-verh
micldle-wert
outclassify-metearology-werl}
{thirclperson-iorm
singular-farm
thircperson-form
presertforn}
{adjectval-group THING#2 CLASSIFIERT#2noneAEa e MINORFROCESS#  {nominal-group
full-statLis} {oLtclassity-propernaunnoun noung oblicue}
STATUS#H NOUN COMMON-Noun— {noun-stem} // MINIRANGE#
courtable} Ha THING#HE
{singular-form {outclassiy-propernoun
noun,__ NOLIN COMMON-noun
QUALITY#Z Npoz0pey Select Linetype countatbile}
Houtclassity-degree-adj} {definite-word-sa
{definite-word-fa singular-iorm
afj-neutral-form noun
adjective} ekpaEn

IMANOME

Figure 81: Generated structure for the Bulgarian sentence “Ouanorosuat nposopeuy Select Linetype
ce nosiBABA Ha ekpaHa” (example (42))

2.8.2.3 Demonstrative Specific Determination

The demonstrative-selection feature in the SPECIFIC-TYPE system leads further to the
DEMONSTRATIVE-NONQUESTIONING system, where we distinguish on the basis of proximity
in all three languages. We should ideally distinguish between unmarked, near and far.
However, for the purpose of the ImD the near and far features suffice (see Figure 82 for the
implementations):

DEMONSTRATIVE-NONQUESTIONING
({demonstrative—-specific—-pronoun;
demonstrative-selection}) —
[proximity-near]
[proximity—-far]
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(SYSTEM
:NAME DEMONSTRATIVE-NONQUESTIONING
: INPUTS (OR DEMONSTRATIVE-SPECIFIC-PRONOUN DEMONSTRATIVE-SELECTION)
:OUTPUTS ( (0.5 NEAR)

(0.5 FAR))
:CHOOSER DEMONSTRATIVE-NONQUESTIONING-CHOOSER
:REGION DETERMINATION
:METAFUNCTION TEXTUAL
)

(CHOOSER
:NAME DEMONSTRATIVE-NONQUESTIONING-CHOOSER
:DEFINITION ((ASK (DISTANCE-Q DEICTIC)

(DISTANT (CHOOSE FAR))
(NONDISTANT (CHOOSE NEAR)))))

Figure 82 Demonstrative non-questioning: system and chooser (Cz, Bg, Ru)

In the current versions of the grammars, the Deictic is lexified in the gates called THIS and
THESE for near, and THAT and THOSE for far (see Figure 85 for the implementations). The
following examples taken from the ImD text 1 illustrate a realization of the near feature:

(43)

(a) Cz: Pro vytvoreni dalStho elementu  tyto kroky opakujte
For creating another element-gen these steps-acc repeat

(b) Bg: IloBTOpeTe Te3U CTHIIKH, 3a na pepuHUpaTe apyr €JIEMEHT
Repeat these steps  in-order to define another element

(c) Ru: IToBropute 3TN  mmaru, 4ToObI 3a0aTh €I€ OIUH DJIEMEHT.
Repeat these steps in-order-to specify more one element

(d) En: Repeat these steps to define another element.

We demonstrate the grammatical structure including the Deictic realized by a
demonstrative pronoun in Czech below, focusing on the following relevant portion of the
sentence in (44):

(44)

Cz: Opakujte tyto kroky
Repeat these steps-acc
Repeat these steps.

The generated structure is depicted in Figure 83. It is obtained using the following SPL:
(EXAMPLE
:NAME deictic—near
: SET-NAME Pokus
: TARGETFORM "Opakuijte tyto kroky."
: LOGICALFORM
(P / DIRECTED-ACTION :LEX opakovat
:SPEECHACT IMPERATIVE
:ACTEE (S / OBJECT :LEX krok
:MULTIPLICITY-Q MULTIPLE
:identifiability—g identifiable
:proximity-modification—-q proximity
:proximity-mod-id (speaker / person :distance-g nondistant)
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I Structure Graph _ O]
Structure Graph
SEHNTEHCE =
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iplural-Form

Imperalive-Form

Saecofdpergon —Formd
b
opakovrat+{HVHMP2A

THINGH 2

jontclas=zify-propeimoun
MOUR  COTETT TR
countabler
{avcuzsative-—case
singular-Form
plural-Fform mouny

—_— -

tento+ABBRY  krok+H##HIP44 -
1]

[

A
Figure 83: Generated structure for the Czech sentence “Opakujte tyto kroky” (example (44))

iplural-Fformf

|L: Translatar EPML-:PRESEMT-GRAPH-HODE ; B: Menu.

The structure generated for the Russian sentence in (43c) is shown in Figure 84.
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SENTENCE =
VOICE#} DIRECTCOMPLEMENT#1{ ENHANCEMENT#1}
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PROCESS#
o~
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PROCESS#3
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|L: Translator KPMLA:PRESENT-GRAPH-NODE; R: Menu. A
; Loaded public patch PRETTY 1.3
(Hazhmite |([j(knopku Jfdd, Jj((chtoby )(dobaritj J(jetot lelement. )
< GEHERATIHNG {(example: D1-TEXT1-9-EU):>
(Povtorite ){leti Jishagi, ))i(chtoby J(zadatj J{(esche odin J(element. ]
|L: Graph Stucture; B: Menu. i

T T T T T T T T
iaﬂgcxl @,ﬂLispWo...l @,ﬂListener‘Il @Develo...l @KPML-...' @Develo...l @Ekampl...l @Structur...l WMicroso...”@.ﬂStmc"_ 14:02

Figure 84: Generated structure for the Russian sentence “lMoBTopute aTu waru, 4Tobbl 3agaTh elle

0oAMH anemeHT” (example (43c))

When the Deictic element is realized by an adjective or a pronoun, it has to agree with the

head noun in number and gender, and in Czech and Russian also in case.
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(GATE
:NAME THIS
: INPUTS AND NEAR NONPLURAL)
:OUTPUTS (1.0 THIS

Russian: LEXIFY DEICTIC Etot)

Bulgarian: LEXIFY DEICTIC tozi)

(INFLECTIFY DEICTIC SINGULAR-FORM)))
:REGION DETERMINATION )

(
(
(Czech: LEXIFY DEICTIC TENTO)
(
(

(GATE
:NAME THESE
: INPUTS (AND NEAR PLURAL)
:OUTPUTS (1.0 THESE

Czech: LEXIFY DEICTIC TENTO)
Russian: LEXIFY DEICTIC ETOT)
Bulgarian: LEXIFY DEICTIC tezi

(INFLECTIFY DEICTIC PLURAL-FORM)))
:REGION DETERMINATION )

—~ e~~~

(GATE
:NAME THAT
: INPUTS AND FAR NONPLURAL)
:OUTPUTS (1.0 THAT

Russian: LEXIFY DEICTIC Tot)

Bulgarian: LEXIFY DEICTIC onzi)

(INFLECTIFY DEICTIC SINGULAR-FORM)))
:REGION DETERMINATION )

(
(
(Czech: LEXIFY DEICTIC TAMTEN)
(
(

(GATE
:NAME THOSE
: INPUTS (AND FAR PLURAL)
:OUTPUTS (1.0 THOSE

Czech: LEXIFY DEICTIC TAMTEN)
Russian: LEXIFY DEICTIC Tot)
Bulgarian: LEXIFY DEICTIC onezi)

(INFLECTIFY DEICTIC PLURAL-FORM)))
:REGION DETERMINATION )

—~ o~~~

Figure 85 This, these, that, those: gate (Cz, Ru, Bg)

2.8.3 Non-specific determination

The ImD texts also include instances of explicit realization of non-specific Deictic elements.
In particular, Cz jeden, Bg eoun, and Ru ooun (En one) as used in the following examples
extracted from the ImD text 2 are of this kind (for a discussion of this kind of determination,
see the LSPEC2 deliverable (Andonova et al., 1999):
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(45)

(a) Cz: Spust'te piikaz PLINE

jednim z nasledujicich zpisobua
Start

command PLINE one-ins of following-gen methods-gen
(b) Bg: Craprupaiire komannata PLINE,

Start command-the PLINE

KaTO U3II0JI3BaTE €AUH OT CIEAHUTE METOAU

while use one of following methods

(c) Ru: 3anycrure komanny PLINE opHuM M3 CleAyrOIIUX CIIOCOOOB

Start command PLINE one of following methods

(d) En: Start the PLINE command bylusing one of the following methods

We demonstrate the generation of this kind of non-specific determination using the
following simplified example (for the generated structure see Figure 86):

(46)

Cz: Vyberte  jeden zpusob.
Select-imp one method-acc
Select one of the methods.

I Structure Graph _ O]

Structure Graph
SEHNTEHCE I

_,—:—'_'_'_'_'_'_\_\_\_‘_‘—‘—\—\_

YVOICEH#1S {accuzsativae-caze

LEXVERB#1/ mominal-group]

PROCESS#H1 f DIRECTCOMPLEMENTH#1 /

FINITE#1 GOAL#1/

{do-warh MEDIUMH1

afforkiva-—varh

disposal-wvarbi
iplural-Fform

imperakive-Form

Sacondpergon —Form?

ryhrat+HH#vVHMP 28 THINGH 2

joutclaszify-propaeifioun

RO COTETOG — L0
countablef

{aocusative-case
singular-form
ROURT

___'_,.,-P"
jeden’ 1+ABBRY zpusobh+#H#HIS48

1]

|L: Translatar EPML-:PRESEMT-GRAPH-HODE ; B: tenu.

[
A
Figure 86: Generated structure for the Czech sentence “Vyberte jeden zplisob” with a non-specific
Deictic element (example (46))

This sentence can be generated using the following SPL:
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(EXAMPLE
:NAME deictic-one
: SET-NAME Pokus
: TARGETFORM "Vyberte jeden zpusob"
:LOGICALFORM (
S / dispositive-material-action
:LEX vybrat
:SPEECHACT Imperative
:ACTEE
(P / Object
:LEX zpuédsob
:determiner one—-of )))

The last line in the SPL makes use of the following SPL macro:
(defspl-macro :determiner
((one-of

ramount-attention—-g nonminimalattention
:current-representative—-id ?sl
:potential-representative-id ?s2
:presuppose-existence—gq presupposed
:selection-particularity—q particular
:set-totality-g (?sl ?s2) partial)))

The feature that is responsible for the realization of the non-specific Deictic element is
particular-restricted in the SINGULAR-RESTRICTED-TYPE system. The path to this system
leads through the systems SELECTIVE-PARTIAL-TYPE, PARTIAL-TYPE and NONSPECIFIC-TYPE
in region DETERMINATION, where the features restricted, selective-partial and partial are
chosen, respectively. The input feature of the NONSPECIFIC-TYPE system is nominal-
nonspecific, which is generated in the NOUNTYPE region. The implementations of the
relevant systems and choosers in the DETERMINATION region are shown in Figure 87.

In the current implemementation of the Czech grammar, there is a problem with the
simplification concerning the generation of an explicit Deictic element only for identifiable
elements, as described in Section 2.8.1. In order to handle the generation of the explicit non-
specific Deictic elements, we have to improve the implementation of the DEICTIC-
EXPLICITNESS-CHOOSER beyond that shown in Figure 76 in the future.
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(SYSTEM
:NAME SINGULAR-RESTRICTED-TYPE
: INPUTS (AND RESTRICTED SINGULAR)
:OUTPUTS ((0.5 PARTICULAR-RESTRICTED

(LEXIFY DEICTIC JEDEN))
(0.5 NONPARTICULAR-RESTRICTED))
:CHOOSER SINGULAR-RESTRICTED-CHOOSER
:REGION DETERMINATION )
(SYSTEM
:NAME SELECTIVE-PARTIAL-TYPE
: INPUTS SELECTIVE-PARTIAL
:OUTPUTS ((0.5 RESTRICTED) (0.5 UNRESTRICTED))
:CHOOSER SELECTIVE-PARTIAL-TYPE-CHOOSER
:REGION DETERMINATION
:METAFUNCTION IDEATIONAL )
(SYSTEM
:NAME PARTIAL-TYPE
: INPUTS PARTIAL
:OUTPUTS ((0.5 SELECTIVE-PARTIAL)
(0.5 NONSELECTIVE-PARTIAL))
:CHOOSER PARTIAL-TYPE-CHOOSER
:REGION DETERMINATION
:METAFUNCTION IDEATIONAL)
(SYSTEM
:NAME NONSPECIFIC-TYPE
: INPUTS
(OR NOMINAL-NONSPECIFIC NONDEICTIC-VERBAL-AGENT)
:OUTPUTS ((0.5 TOTAL) (0.5 PARTIAL))
:CHOOSER NONSPECIFIC-TYPE-ALTERNATE-CHOOSER
:REGION DETERMINATION
:METAFUNCTION IDEATIONAL)

(CHOOSER
:NAME SINGULAR-RESTRICTED-CHOOSER
:DEFINITION ((ASK (SELECTION-PARTICULARITY-Q
CURRENTREPRESENTATIVESET POTENTIALREPRESENTATIVESET)
(PARTICULAR (CHOOSE PARTICULAR-RESTRICTED))
(NONPARTICULAR (CHOOSE NONPARTICULAR-RESTRICTED)))))
(CHOOSER
:NAME SELECTIVE-PARTIAL-TYPE-CHOOSER
:DEFINITION ( (ASK (PRESUPPOSE-EXISTENCE-Q THING)
(NOTPRESUPPOSED (CHOOSE UNRESTRICTED))
(PRESUPPOSED (CHOOSE RESTRICTED)))))
(CHOOSER
:NAME PARTIAL-TYPE-CHOOSER
:DEFINITION ((ASK (AMOUNT-ATTENTION-Q THING)
(NONMINIMALATTENTION (CHOOSE SELECTIVE-PARTIAL))
(MINIMALATTENTION (CHOOSE NONSELECTIVE-PARTIAL)))))
(CHOOSER

:NAME NONSPECIFIC-TYPE-ALTERNATE-CHOOSER
:DEFINITION ((ASK (SET-TOTALITY-Q
CURRENTREPRESENTATIVESET POTENTIALREPRESENTATIVESET)
(TOTAL (CHOOSE TOTAL)) (PARTIAL (CHOOSE PARTIAL)))))

Figure 87: Non-specific determination (one of): systems and choosers (Cz, Bg, Ru)

We have discussed the generation of the ‘one-of’ construction based on the assumption
that its semantics can be represented as involving a non-specific Deictic element.
Alternatively, one can generate these sentences as including a Numerative element rather
than a Deictic one. We demonstrate this possibility of representation using the following
Czech sentence:
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(47)

Cz: Vyberte  jeden z téchto zpusobu.
Select-imp one-acc of these methods-gen
Select one of the methods.

The SPL is as follows:

(EXAMPLE
:NAME numerative-one
: SET-NAME Pokus
: TARGETFORM "Vyberte jeden z techto zpusobu"
:LOGICALFORM (
S / dispositive-material-action
:LEX vybrat
:SPEECHACT Imperative
:ACTEE
(P / Object
:LEX zpuédsob
:quantity-selection-g quantity
:quantity-selection-id 1
:number plural
:determiner this

)))

The last line in the SPL makes use of the following SPL macro:
(defspl-macro :determiner
(this
:identifiability—g identifiable
rproximity-modification—qgq proximity
:proximity-mod-id (speaker / person
:distance—qg nondistant)))

The generated structure is shown in Figure 88.
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I Structure Graph _ O]
Structure Graph
SENTEHCE =

VOICEH#1S {accusative-case
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Figure 88: Generated structure for the Czech sentence “Vyberte jeden z téchto zplisobl” with a
Numerative element (example (47))

2.8.4 Post-deictic Element

Besides the Deictic element, we also encounter the equivalents to the English Post-deictic
elements in all three languages (see “following” in (45a-d)). These are realized by adjectives
which have to agree with the head noun. These should be implemented in the system POST-
DEICTICITY in the region POST-DEICTICITY.

However, we have not yet implemented the generation of Post-deictic elements for Slavic
languages. Instead, we generate the counterparts of “following” as Qualities. In order to
demonstrate the generation, we use the following Czech sentence:

(48) Cz: Vyberte jeden 7 téch ndsledujicich  zpiisobii.
Choose one-acc of these-gen- following-gen methods-gen
Choose the following method.

This sentence is generated using the following SPL:

(EXAMPLE
: NAME following
: SET-NAME Pokus
:TARGETFORM " Vyberte jeden z téch nédsledujicich zplsobu"
:LOGICALFORM (
S / dispositive-material—-action
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:LEX vybrat
:SPEECHACT Imperative
:ACTEE
(P / Object
:LEX zpuédsob
:identifiability—qg notidentifiable
:quantity-selection—g quantity
:quantity-selection-id 1
:number plural
:Property-aScription
(F / quality :LEX na2sleduji2ci2))))

The generated structure is shown in Figure 89.

I Structure Graph =]
Structure Graph
SEHTEHCE =
VOICEH#1/ {aocuzative-caze
LEXVERB#1/ nominal-groupf
PROCESSH1 S DIRECTCOMPLEMEHTH1/
FINITE#1 GOAL#1/
{do-wvark MEDTUMH1

effectiva-verd

dispozal-vazrh]
iplural-Fform

Imparative-Form

secondparson-Fformi

ryhrat+HHfvVHP 24 icardinal-gquantity2i (QSELECTOR#2 DEICTICH2 fadjectival-group’ THINGH# 2

QUAHTIFIERH#2 STATUSH2Z {ontclaszify-propermoun

ROUR  COMEOR —ROUT
countablay
{accusativa-case
plural-form
genitive-case
moun;
. 7
TEMPERER# 3 z tent+ABBRX zpusoh+##HIP 28

|
jeden 1+ABBRX

nasledujici +HEADTOIA

H
il |2

|L: Translator KPML-::PRESENT-GRAPH-NODE:; R: Menu.

Figure 89: Generated structure for the Czech sentence “Vyberte jeden z téchto nasledujicich
zpUsobi” with a Numerative element (example (48))

v

2.9 Word Order

In this section, we describe how we handle word order in the current versions of the AGILE
text generation system. It is known that Slavic languages exhibit a relatively high degree of
word order freedom. Compared to languages like English or French, where clause
constituents cannot be “moved around” with the same relative freedom without
simultaneous changes in syntactic structure. However, different word order variants of a
sentence, even though they are grammatically well-formed, do not necessarily have the same
meaning and are generally not interchangeable in a given context. This means that in the
process of automatic generation of continuous texts from an underlying representation of the

content, we have to ensure that a semantically and contextually appropriate word order is
chosen.

Various factors can be discerned in the language system in general that play an important
role in expressing a given content in a linear form. For instance, English is an example of a
language where word order is strongly constrained by grammatical structure. In such a
language with a rather fixed word order, differences in information structure are often
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reflected by varying the intonation pattern of a sentence or by the choice of definite vs.
indefinite article with a nominal group. In Slavic languages, these effects are often achieved
by varying word order in accordance to information structure. "

The discussion in this section follows up on the discussion of word order in the SPEC2
deliverable (Andonova et al., 1999), where we presented a number of examples
demonstrating the relevance of word ordering phenomena, and pointed out some similarities
and differences among Czech, Russian and Bulgarian.

In order to account for the word ordering phenomena within the AGILE project, we
decided to build upon the insights of existing linguistic theories. Currently we restrict
ourselves to combining the following two approaches, where the first provides the basis and
the second is used for a more elaborate treatment of word order phenomena in the Slavic
languages:

* Halliday's thematic structure (Halliday, 1985), as developed in the Systemic
Functional Grammar (SFG) framework, is chosen as the basis because SFG is the
framework adopted in the Penman system (Bateman e? al., 1990) on which our AGILE
grammars, developed in the KPML environment (Bateman , 1997), are based;

* the topic-focus articulation approach developed within the framework of Functional
Generative Description (FGD, Sgall et al., 1986) serves the elaboration of the SFG
approach towards a more flexible treatment required for languages with a higher degree
of free word order than English, especially because Halliday's approach is not sufficiently
specific with respect to the ordering of non-thematic constituents.

We discussed these two approaches in detail in SPEC2. On the basis of that discussion,
we also proposed a way in which to combine the insights of SFG and FGD concerning word
order, and sketched the corresponding ordering algorithm in abstract terms. In the present
report, we describe the algorithm in more detail, especially its input, its application and its
implementation.

The motivation underlying the approach that we propose is to develop a rather general
treatment of word ordering phenomena in Slavic languages. We would like to account for
the fact that word ordering in Slavic languages is governed to a much larger extent by
information structure than by constraints derived from grammatical structure. Our effort is
thus aimed at a flexible linguistically appropriate treatment of word order in Slavic
languages.

Considering the texts generated in the ImD of the AGILE project, it may perhaps seem
that the approach we advocate is unnecessarily complex. It would be possible to say that the
word order in the sentences that we are currently generating is the same as in English in
most cases. For the cases where there is a difference we could include a few specific rules
which would yield the desired results. Such an approach would be easy and straightforward.
However, we do not want to adopt this purely engineering strategy. We prefer to take a step
back and re-consider the way word order is handled in the tactical generators with the
KPML grammars, even if it means that the development is more difficult and slower. What
we try to obtain is a linguistically well-grounded approach that can be extended beyond the
scope of the sentences in the ImD texts.

1% We use the term information structure as a general term embracing notions, such as Theme-Rheme,
Given-New, information distribution and the like.
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In addition, if we do develop the treatment of word order that uses information structure
as the main guidance, we make it possible to put the various theories of information
structure and word order to a practical test. This will obviously provide feedback for the
mmprovement of the linguistic theories. In this way the work carried out within the AGILE
project can have the extra value of contributing to a better understanding of word ordering
principles involved in natural languages in general.

The remainder of the present chapter is structured as follows. We first briefly recapitulate
the essential terminology that is used in our approach (Section 2.9.1). Then we turn to the
details of the approach adopted in AGILE (Section 2.9.2). To provide the reader with and
overall picture, we present the abstract word ordering algorithm (Section 2.9.3) and point
out its placement within the entire process of text generation (Section 2.9.4). In Section
2.9.5 we discuss the placement of the reflexive particle in Bulgarian and in Czech. Finally,
we summarize the issues we tackle in the implementation phase (Section 2.9.6)

2.9.1 Essential Terminology

Some of the considerations related to word order have been dealt with in the SFG
framework, which we take as the starting point for developing the linguistic specifications in
the AGILE project. We present the main word order-related SFG notions first.

2.9.1.1 Thematic and Information Structure in SFG

According to (Halliday, 1985), a clause as a message consists of a Theme combined with a
Rheme, and in this configuration, the Theme is the ground from which the clause is taking
off. As noted earlier, Halliday distinguishes between the thematic structure of a clause and
the information structure. The latter is the distinction between Given and New within an
information unit: the speaker presents information to the listener as recoverable (Given) or
not recoverable (New). The thematic structure and information structure are closely related
but not the same. Whereas the Theme contains the experiential item the speaker chooses to
take as the point of departure, the Given is what the speaker believes the listener already
knows or has accessible. "’

The notion of Theme tells us a number of things about “the first” position in the clause,
but it does not tell us much about the word order of “the rest” of the clause. Presumably,
Halliday leaves this to be decided by the grammatical structure, which is an approach
sufficient for English. However, in languages with a high degree of free word order the
grammar 1s not very strict about the placement of the elements of structure after the Theme.
The examples we discussed in SPEC2 showed that ordering in our languages is to a great
extent determined by what is presumed to be salient in the context. This means that ordering
depends on information structure. These issues have been studied in detail in the Praguian
FGD framework (Sgall er al., 1986). We incorporate the most essential ideas into the
AGILE account of word order in Slavic languages.

1 Note that Theme in the Hallidayan description can embrace more than just the experiential element.

The experiential element is referred as “topical”, and it is in fact the last element in “multiple themes”. For
instance, in Well, then we don't join in, the Theme consists of well, then we, where we is the topical
(experiential) element.
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2.9.1.2 Topic-Focus Articulation in FGD

FGD works with a notion of information structure as a dichotomy called topic-focus
articulation (TFA). TFA is defined on the basis of a distinction between contextually bound
(CB) and non-bound (NB) items in a sentence (cf. (Sgall et al., 1986), or (Kruijff-
Korbayovd, 1998) for an overview). The motivation behind this distinction corresponds to
that underlying the Given/New dichotomy in SFG. A CB item is assumed to convey some
content that is accessible from the discourse context. Such an item may refer to an entity
already explicitly referred to in the discourse, or an ‘implicitly evoked’ entity (cf. (HajiCova,
1993) for a summarizing discussion).

The ordering of NB items in a sentence follows the so-called systemic ordering (SO).
SO is a language specific ordering of complementations, i.e. ‘arguments’ and ‘adjuncts’, of
verbs, nouns, adjectives or adverbs which corresponds to neutral word order. It may differ
from one language to another, but is considered constant within a given language. SO in
Czech has been studied in detail (Sgall et al., 1986). The SOs of Russian and Bulgarian have
not yet been studied in general. We expect the SOs for the main types of complementations
in Russian and Bulgarian to be similar to the Czech one, though there can be slight
differences (Andonova et al., 1999).

The FGD claims concerning word order can be summarized as follows:

* The main principle of word order in Czech is that the Topic precedes the Focus. Since
the Topic may be empty (esp. in discourse-initial sentences) or may be deleted on the
surface due to ellipsis, it is possible that the surface form of some sentences only consists
of the realizations of elements belonging to the Focus.

* In the primary cases when the Topic consists of the CB elements, and the Focus of the
NB ones, one can say that the CB elements precede the NB elements.

A more general formulation of this principle uses the degrees of the so-called
communicative dynamism (CD, Sgall ef al., 1986): in primary cases, CD and the
surface word order correspond to each other quite closely, at least within clauses. So,
the ordering from left to right in the surface realization corresponds to the increasing
degrees of CD.

There are the following exceptions to this principle in Czech:

* (litics: they have to be placed in the so-called Wackernagel's position, characterized
roughly as the position between the first and the second element in a clause. '

* The main verb: its preferred default (unmarked) placement is after, but not necessarily
immediately following, the surface Subject, if there is one.

In the next section we show how the SFG and FGD ideas concerning information
structure can be used in an integrated approach to generate contextually appropriate
ordering of clause elements.

2.9.2 The Approach in AGILE

As the starting point for specifying the principles of word ordering in the context of AGILE,
we combine the FGD-based strategy which reflects information structure with the possibility
of thematization in the SFG spirit. For Czech and Russian, we need to allow for more

12" Naturally, this leaves to be defined what ‘first element’ means. It is easy to show that “first element’ does
not equate to ‘first constituent’, since the element can be of arbitrary complexity. We use the notion of
Theme for this purpose (see below).
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freedom in word order (i.e., a looser relation between ordering and grammatical structure)
than in Bulgarian (see the LSPEC2 deliverable, Andonova et al. ,1999).

We propose to preserve the SFG notion of Theme (as well as the possibility of multiple
theme within which the experiential element is called topical). This conception appears
useful in any language in order to account for text structuring concerns across sentences
within connected spans of texts. For instance, the decision what to chose as a ‘point of
departure’ can be motivated by a particular style chosen for the text, in which case it is not
necessary to look for a motivation for a particular ordering based on information structure."
The following Czech examples adapted from the AGILE ImD text 1 illustrate ordering
motivated by text organization. The order in (49a) and (50a) can be attributed to a marked
Theme, whereas in (49b) and (50b) the unmarked Theme corresponds to the Process (since
Subject is not realized in the imperative):

(49) Thematic spatial-location (Czech)

(a) Z dialogového panelu  Color Selection zvolte barvu elementu
From dialogue box-gen Color Selection choose-imp color-acc element-gen
“From the Color Selection dialogue box, choose the element ‘s color.*

(b) Zvolte barvu elementu z dialogového panelu  Color Selection.
Choose-imp color-acc element-gen from dialogue box-gen Color Selection
“Choose the element‘s color from the Color Selection dialogue box.*

(50) Thematic purpose circumstance (Czech)

(a) Pro pfidani  elementi ke stylu vyberte Element Properties.
For add-nom elements to style-dat select-imp Element Properties
“In order to add elements to the style select Element Properties.*

(b) Vyberte Element Properties pro pridani elementt ke stylu.
Select-imp Element Properties for add-nom elements to style-dat
“Select Element Properties in order to add elements to the style.”

If the information structure in terms of contextual boundness or non-boundness of the
structure elements is considered the same in both the (a) and (b) variants, the difference in
word order can be attributed to a different text organization strategy. The order in (49a) can
be achieved by thematization of the spatial-location of the action performed by the user, and
the order in (50a) can be achieved by thematization of the purpose of an action performed
by the user. The decisions about text organization and the consequent thematization are to
be made in the text planning phase, i.e. by the text structuring module in the AGILE system
(see the TEXM?2 deliverable, Kruijff et al., 1999).

For the ordering of non-thematic constituents within a clause, which is not determined by
the syntactic structure, we use notions adopted from FGD, namely the distinction between
contextual boundness (CN) and non-boundness (NB) in combination with the so-called
systemic ordering (SO).

Contextual boundness is treated as a local feature, i.e., a complex CB constituent can
contain ‘locally’ contextually NB constituents, and vice versa. For instance, a complex
sentence can contain one CB and one NB clause, and within each of them, elements are
discerned as locally CB vs. NB. Also within a complex nominal group which is, e.g., NB as

3" The relation between text style and the choice of Theme is discussed also in (Teich et al., 1996).
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a whole, some parts can be CB. As an example of this, consider the following sequence of
sentences in Czech adapted from the ImD text 1:

(D
Pridejte element. Nejdtive zvolte barvu tohoto elementu | jeho barvu
Add-imp element-acc. First  select color-acc this  element-gen | its color-
acc.

“Add an element. First select the element’s | its color.”

The nominal groups barva tohoto elementu (color of this element) or jeho barva (its
color) consist of a Thing (barva) related by “generalized ownership” relation to another
Thing (element or it. The entire nominal groups as such are NB, however, the modifiers
corresponding to the owner, i.e. tento element (this element) or jeho (its), are (locally) CB.

2.9.3 Word Ordering Algorithm

On the basis of the above mentioned insights, we formulate an abstract ordering algorithm,
as shown in Figure 90. The Theme is determined by text organization. In the AGILE system,
this means it is determined by the Text Structuring Module system (see the TEXM2
deliverable, Kruijff ef al., 1999) and the element that is to be thematized is explicitly marked
as such in the SPL. If no element is explicitly chosen as Theme in the SPL or by the
grammar, the thematic position is filled by the first CB element. For the ordering of the non-
thematic constituents within a clause, which is not determined by the syntactic structure, we
use systemic ordering in combination with the CB/NB distinction. The NB elements are
ordered by SO. The ordering of the CB elements can be (i) specified on the basis of the
context, (ii) restricted by the grammatical structure, (iii) follow SO. The verb is placed
between the last CB and the first NB element, unless it is itself the Theme.

Given a list I of ordering constraints imposed by the grammar,
Given a list L1 of constituents that need to be ordered,

Given a list A giving communicative dynamism of cb constituents,

create empty lists LC and LN

LC is going to contain cb constituents (Yy),
LN nb constituents (Nn)

repeat for each element E in L1
if E is CB,
then add E into LC,
else add E into LN.
if the verb is CB,
then Order the verb at the end of LC

Order the remainder according to A

else Order all elements in LC according to A

% Thus, if e; < ey in A, then e; < ey in LC except for the verb.
if I # 0O then
Order elements in L1 using ordering constraints in I
% These constraints may, for example, involve ordering
% “heavy” constituents at the end of the clause.

Figure 90: Abstract algorithm for word order
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The proposed ordering algorithm as such is the same for all the three languages under
consideration. What may differ is first of all the systemic ordering, and therefore the default
ordering of non-bound elements. Further differences between the languages are encountered
in the constraints on which elements can be ordered rather freely and which elements are
subject to ordering requirements posed by the syntactic structure.

In order to show the role of this algorithm within the entire process of text generation in
AGILE, we recapitulate our text planning strategy and the interface between the text planner
and the sentence generator in Section 2.9.5.

One particular problem concerns the placement of clitics in Slavic languages. In the
sentences we have been analyzing and generating in AGILE so far, we have been
considering the placement of the reflexive particle, i.e. se in Czech and ce in Bulgarian.'*
The reflexive particle is used either with reflexive tantum verbs, or in the reflexive passive
construction used for the non-personal style of conveying instructions in Czech and
Bulgarian. In both languages, clitics are supposed to occur in the so-called Wackernagel’s
position (Avgustinova and Oliva, 1995). But there are some differences between these two
languages in this respect, which deserve further study. We describe our current
implementations concerning the placement of the reflexive particle in Bulgarian and in Czech
in the next section.

2.9.4 Placement of Particles

2.9.4.1 Placement of the reflexive particle in Bulgarian

In Bulgarian, clitics should either directly follow or directly precede the Finite element in a
clause. Since we do not consider any clitics other than the reflexive particle ce at this point,
we do not have to deal with their mutual ordering and can simply say that ce either directly
follows or directly precedes the Finite element.

The ordering of ce after the Finite occurs in the cases where Finite appears clause-initial,
Le. it is conflated with Theme. The ordering of ce before Finite occurs in the cases where
Finite is not conflated with Theme, that is, some other element occupies the thematic
position. The following examples extracted from the ImD text 1 (non-personal style)
illustrate the placement of ce in Bulgarian in a few cases of reflexive passive constructions.
Namely, in a simple indicative clause with thematized verb (52), in a clause with a
thematized spatial-locative element expressed by a complex prepositional phrase (53), in a
main clause in a clause complex beginning with a temporal Conjunct (54), and in a
dependent clause, also beginning with a Conjunct (55):

(52)

Hzbupa ce Color.
Selects refl Color.
“One selects Color.”

(33)
Ot ¢ynkuuonannus pen Properties unu menroto Data ce  u3bupa Multiline
Styles.
From tool bar Properties or menu  Data refl choses Multiline

14 . . . . . . . .
In Russian, the reflexive particle is attached as a suffix to the verb, so no specific ordering issues arise.
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Styles.
“From the Properties toolbar or Data menu one choses Multiline Styles.”

(54)

IIepBo ce oTBapst auanorosusT nposopey Multiline Styles, ...
First refl opens  dialogue window Multiline Styles, ...
“First one opens the dialogue box Multiline Styles, ...”

(35)

KaTO C€ HU3IMO0J3BA €UH OT CIEAHUTE METOAH.
by  refl uses one of following methods.
“ by using one of the following methods.”

When we disregard the placement of other clitics, the placement of the reflexive particle
ce in Bulgarian after or before the Finite element can be captured as follows (the

corresponding implementations are shown in Figure 91):
MEDIO-PASSIVE-ORDER:

(MEDIO-PASSIVE) -

[finite-reflexiveparticiple] Finite”Reflexiveparticiple
[reflexiveparticiple-finite] Reflexiveparticiple”Finite
(SYSTEM
:NAME MEDIO-PASSIVE-ORDER
: INPUTS (MEDIO-PASSIVE)
:OUTPUTS ((0.5 FINITE-REFLEXIVEPARTICLE

(ORDER FINITE REFLEXIVEPARTICLE))
(0.5 REFLEXIVEPARTICLE-FINITE
(ORDER REFLEXIVEPARTICLE FINITE)))
:CHOOSER MEDIO-PASSIVE-ORDER-CHOOSER
:REGION VOICE
)

(CHOOSER
:NAME MEDIO-PASSIVE-ORDER-CHOOSER
:DEFINITION ( (DEFAULTCHOOSE FINITE-REFLEXIVEPARTICLE))

Figure 91: Medio-passive order: system and chooser for Bulgarian

2.9.4.2 Placement of the reflexive particle in Czech

In Czech, the situation is more complicated than in Bulgarian, because the position of clitics
is not fixed directly next to the Finite element. They are placed at the Wachernagel’s
position. In order to describe the placement of clitics in our grammars, we use the notion of
Theme. We propose to place clitics after the Theme. If there is more than one clitic, their
mutual order is determined by the grammar. In our current discussion, we concentrate on
the placement of the reflexive particle se.

We illustrate the various possible placements of se in Czech by examples. (56) through
(58) correspond to the Bulgarian examples Bulgarian in (52) through (55) above, and show
se in a simple indicative clause with thematized verb (56), in a clause with a thematized
spatial-locative element expressed by a complex prepositional phrase (57) and a clause
beginning by a temporal conjunct (58):
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(56)
Vybere se Color.
Selects refl Color.
“One selects Color.”

(57)
Z néstrojového panelu Properties nebo menu Data se vybere Multiline Styles.
From tool bar Properties or menu Data refl choses Multiline Styles.
“From the Properties toolbar or Data menu one choses Multiline Styles.”

(38)
Nejdiive se otevie okno Multiline Styles jednou z nasledujicich metod.
First refl opens window Multiline Styles by-one-instr of following
methods.
“First one opens the dialogue box Multiline Styles using one of the following
methods.”

Incidentally, the reflexive particle is placed next to the Finite element in these Czech
sentences, 1.e., exactly the same as in Bulgarian. The reflexive particle is always going to be
placed directly after the Finite element whenever the Finite element is included in the Theme.
However, when the Finite element is not included in the Theme, the reflexive particle does
not need to appear immediately preceding it. The following modifications of the above
examples demonstrate such cases when other elements appear between the reflexive particle
and the Finite element in Czech:

(59)

Potomse v dialogovém panelu Properties vybere Color.
Then refl in dialogue  box Properties selects Color.
“Then one selects Color in the Properties dialogue box.”

(60)

Z menu Data se potom vybere Multiline Styles
From menu Data refl then choses Multiline Styles
“Then one choses Multiline Styles from the Data menu.”

(61)

Potom se soubor jednou z nasledujicich metod uloZzi.
Then refl file  by-one-instr of following methods saves
“Then one saves the file using one of the following methods.”

In (59), the Theme consists of a temporal Conjunct. The reflexive particle follows the
Theme. It is itself followed by a spatial-locative Circumstance, after which comes the Finite
element and finally the Subject. In (60), the Theme consists of a spatial-locative
Circumstance. It is followed by the reflexive particle, which is itself followed by a temporal
Circumstance, after which there is the Finite element followed by the Subject. In (61), the
Theme again consists of a temporal Conjunct, which is followed by the reflexive particle.
After it come the Subject then an Instrument Circumstance. The Finite element is placed at
the end of the sentence.



AGILE 114

Our proposal to place clitics, and in particular the reflexive particle se, after the Theme, is
captured in the following formal specification (the corresponding implementations are shown
in Figure 92):

MEDIO-PASSIVE-ORDER:

(AND THEME-ORDER (OR MEDIO-PASSIVE REFLEXIVE-TANTUM)) —
[theme-reflexiveparticiple] ~ theme”reflexiveparticiple

The input feature theme-order ensures that this system only applies when there actually
is a Theme, the other input features capture the cases of a reflexive passive construction or a
reflexive-tantum verb.

(SYSTEM
:NAME MEDIO-PASSIVE-ORDER
: INPUTS (AND THEME-ORDER
(OR MEDIO-PASSIVE REFLEXIVE-TANTUM) )
:OUTPUTS ((1.0 THEME-REFLEXIVEPARTICLE

(ORDER THEME REFLEXIVEPARTICLE)))
:REGION VOICE

Figure 92: Medio-passive order: gate for Czech

Let us close this discussion with an example of a generated sentence in Czech. The SPL
from which we generate is shown in Figure 93, and the generated grammatical structure is
shown in Figure 94.
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(EXAMPLE
:NAME ex1
: SET-NAME test-refl-Cz
: TARGETFORM "Soubor se ulozi"
: LOGICALFORM

(Act / DIRECTED-ACTION
:LEX uloz3it
:PREFER-MENTION-AGENT-Q WITHHOLD
:ACTEE
(Objl / OBJECT :lex soubor
:identifiability—qg notidentifiable )

Figure 93: SPL for the Czech sentence "Soubor se ulozi"

Figure 94: Grammatical structure generated for the sentence "Soubor se ulozi"
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2.9.5 The Role of Word Ordering Within Text Generation

The text generation scenario in the AGILE system is as follows: using an authoring
interface, a user of the system specifies as input an A-box, and obtains as output a text
realizing that A-box, in a particular text style.
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The A-box serves as input to the Text Structuring Module (TSM) which yields a set of
formulas in a Sentence Planning Language (SPL) for the sentences to be generated to
convey the given content, in a particular text style. To guide the text planning done by the
TSM, we employ text structure elements that correspond to identifiable parts in an A-box
configuration, and text templates that specify particular text styles.

The TSM is described in detail in the TEXS2 (Kruijff-Korbayova et al., 1999) and
TEXM2 (Kruijff et al., 1999) deliverables. The essential ideas can be summarized as
follows. The major component is formed by the systemic networks for text structuring.
Following (Bateman, 1997), we construct a region that defines an additional level of
linguistic resources for the level of genre. The region enables the composition of text
structures in a way that is very similar to the way the lexico-grammar builds up grammatical
structures. Using KPML to implement the means for text structuring facilitates the
interaction between global level text generation (strategic generation) and lexico-
grammatical expression (tactical generation)."

The organization of the region reflects the viewpoint that text templates and text
structure elements are essentially orthogonal ideas. Therefore it consists of two parts. One
part of the region deals with interpreting the A-box in terms of text structure elements. By
traversing the network that the systems of this part make up, we obtain a text structure for
the A-box conforming to the way the A-box structures the content. The other part of the
region imposes constraints on the realization of the text structure elements that are being
introduced by traversing the other part of the region. Naturally it will depend on our choice
of a particular text template (style) which constraints will be imposed. These choices are
made through interaction between the user and the system.

After a text structure is made by traversing the systemic networks, we divide the A-box
into smaller A-boxes that can be associated with the text structure elements of which the
text structure is composed. In KPML, this can easily be done using so-called ID-inquiries.
Finally, SPLs are generated, using these “smallest-size” A-boxes and the realization
constraints imposed by text templates.

The SPLs then serve as input to the language-specific tactical generators that generate
sentences. It is here, in the specification of the semantics of individual sentences, that the
issue of generating contextually appropriate word order arises.

The idea that we implement is that the SPLs contain information about contextual
boundness vs. non-boundness of each clause element. When the corresponding syntactic
constituents are generated, the ordering algorithm sketched above applies. So for instance,
once all the constituents of a clause have been created, their ordering is determined. As we
stated above, grammatical constraints on the ordering are taken into account first. The
ordering according to information structure, i.e. contextual boundness vs. non-boundness, is
applied next. Finally, if the ordering of some elements is still undecided, defaults are applied.
Such ordering process takes place at every level of grammatical structure. Thus, what is
being ordered are (i) clauses in a complex sentence, (ii) elements of individual simplex
clauses, 1.e. prepositional phrases, nominal groups, adverbs, (iil) elements within each
nominal group, etc.

> In this way we try to overcome the notorious problem known as the generation gap in which a text

planning module lacks control over the fine-grained distinctions that are available in the grammar. In
our case, both text planning and sentence planning are integrated into one and the same system, in which
text planning resources are represented at one stratum and sentence planning resources at another.
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The current approach thus handles ordering after the determination of syntactic structure
and after the completion of generation of syntactic constituents at a given level, e.g. the
clause. Word order is currently the only reflection of the information structure of the
sentences we generate.

2.9.6 Summary

As stated earlier, there are essentially three sources of ordering constraints that we need to

work with:

* ordering imposed by the grammatical structure; examples of strict constraints are that a
preposition precedes the accompanying nominal group, the placement of clause
connectives, the positioning of clitics with respect to other clause constituents but also
their mutual ordering, etc.

* ordering derived on the basis of information structure; using ‘<’ for linear precedence, it
can be schematized as follows: Theme < Clitics < Rest-CB < Verb < Rest-NB; this
ordering sometimes needs to be reconciled with general ordering preferences, for
instance the preference for “verb secondness”

* ordering defaults which apply on elements unordered on the basis of the above
principles; systemic ordering can be incorporated through defaults

Grammatical constraints are handled in the grammar by using ordering statements in the
relevant systems. What we do in comparison to English in order to enable information
structure to take its share in word order is to use less of such grammar-based ordering
constraints. For example, in Czech and Russian, we relax the placement of Subject before
Finite, or the placement of a Direct Complement after Finite in an indicative clause in active
voice. We also allow the ordering of the verb’s arguments and of the circumstances to
follow information structure.

The text structuring module determines which elements are CB, and this information is
encoded explicitly in the SPL. Without an explicit CB statement, the default is NB. On the
basis of the CB/NB distinction in the SPL, we make sure that the status of a syntactic
element generated through the grammar is determined as either CB or NB.

This information can than be used by the ordering algorithm to order those elements
which have not been ordered by grammatical constraints. This ordering takes place when
one traversal through the network has produced a single level of structure.

Finally, the ordering defaults can be applied, which basically encode systemic ordering for
each of the languages. In addition, some basic defaults are present to ensure that there is at
most one ordering for every generated grammatical structure.

3. Conclusions and future work

We have presented implementations of the grammars for Bulgarian, Czech and Russian with
which it is possible to generate texts with stylistic variation for the ImD. Analyses of these
texts and of instruction manuals more generally revealed the main areas of grammar that had
to be treated in this round of implementation: transitivity and minor transitivity, diathesis
(voice), mood, tense, aspect, clause-complexity, determination and word order. These
are the core areas a computational grammar must cover, if it is to be a resource that can be
used to generate natural text.

The methodology we have adopted has been once again that of resource sharing. To
support resource sharing, not only with English, but among the three languages under
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investigation in the AGILE project, we have adopted a style of work in which language-
specific biases are avoided. The work has been distributed across sites according to
phenomena (BAS: mood, tense, aspect; CU: clause complexity, determination, word order;
RRIAI: transitivity, minor transitivity, diathesis) rather than according to individual
languages. We have thus worked in a truly contrastive-linguistic fashion, trying to make use
of cross-linguistic commonalities among Bulgarian, Czech and Russian as much as possible
and at the same time identifying areas of divergence and treating them in a principled way.
Without this style of carrying out the implementational work in task 7.2 of the project and
using a suitable platform to do so, a fast prototyping of tactical generators for these three
languages would not have been possible. We now have available basic coverage grammars
for all three languages with which texts of the complexity and variation given in the
appendix can be generated.

The challenge for the particular implementation platform we use for grammar
development - the KPML system - has been to cope with a set of languages typologically
different from the languages treated within the system before. The experience in AGILE
feeds back to the KPML system a number of insights about gaps in the system that become
particularly obvious because we deal with typologically different languages. One area that
has been dealt with in the present deliverable is word order — a notorious problem for
implementations of languages with flexible word order, such as Czech and Russian, and to a
somewhat lesser degree Bulgarian. Also, some areas, such as e.g., aspect, had not been
treated at all before in any grammar implementation using KPML. Another area, which is on
the agenda for the next round of implementation, is agreement - a rather complex
phenomenon in all of the three languages we deal with here.

Future work will be guided by the goal of making the current grammar implementations

more robust. This includes:

* Fleshing out the existing grammar systems and developing test suites (sets of SPLs) for
each area in focus.

» Elaborating solutions to other problems encountered in dealing with highly inflectional
languages (e.g., agreement).

Also, given that the goal of the next phase in AGILE is to generate a hyper-document in
which different genres (instruction manual, ready-reference, short descriptions of each
functionality of a CAD/CAM system) are interlinked, additional types of linguistic variation
will have to be covered.
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Appendices: Intermediate Prototype Texts

We present first the English base texts extracted from the AutoCAD manual and modified so
that we would be able to generate them in the intermendiate prototype phase, and so that
they exhibit the intended variation of +/- side effect: (a) versions with side-effects, (b)
without.. Sometimes (i) and (ii) versions are presented where the expressed content differs.

The Bulgarian, Czech and Russian texts corresponding to the English base ons are shown
in text style alternations.

In Bulgarian, we have included two possible styles: personal in imperative mood in 2™
person plural (polite form), and non-personal in indicative mood using medio-passive voice
(with a reflexive particle).

In Czech, we have included three styles: personal in imperative mood as in Bulgarian,
personal in indicative mood in 1* person plural and non-personal in indicative mood using
reflexive passive voice.

In Russian, we have included the personal style in imperative mood as in Bulgarian and
Czech. The non-personal style in indicative mood is realized in thr same way as in Bulgarian,
using medio-passive voice.

In all the styles, we present the (a) and (b) alternatives for +/- side effects, and the
occasssional (1) and (ii) versions differring in content.
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* English
IMD Text 1: pages 47-48

To create a multiline style
First open the Multiline Styles dialog box using one of these methods:

Windows: From the Object Properties toolbar or the Data menu, choose Multiline
Style.

DOS and UNIX: From the Data menu, choose Multiline style.

1. Choose Element Properties to add elements to the style.

2. In the Element Properties dialog box, enter the offset of the multiline element.
3. Select Add to add the element.
4

. Choose Color.
(a) The Select Color dialog box appears. Select the element's color.
(b) Then select the element's color from the Select Color dialog box.

5. Choose Linetype.
(a) The Select Linetype dialog box appears. Select the element's linetype.
(b) Then select the element's linetype from the Select Linetype dialog box.

6. Repeat these steps to define another element.

7. Choose OK to save the style of the multiline element and to exit the Element
Properties dialog box.
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IMD Text 2: page 46

To draw a line and arc combination polyline

First draw the line segment.

1. Start the PLINE command using one of these methods:

Windows: From the Polyline flyout on the Draw toolbar, choose Polyline.
DOS and UNIX: From the Draw menu, choose Polyline.

2. Specify the start point of the line segment.

3. Specify the endpoint of the line segment.

4. Enter a to switch to Arc mode.
(a) The Arc mode confirmation dialog box appears. Select OK.
(b) Then select OK in the Arc mode confirmation dialog box.

5. Specify the endpoint of the arc.

6. Enter 1 to return to Line mode.
(a) The Line mode confirmation dialog box appears. Select OK.
(b) Then select OK in the Line mode confirmation dialog box.

7. (1) Enter the distance of the line in relation to the endpoint of the arc.
Enter the angle of the line in relation to the endpoint of the arc.
(i1) Enter the distance and angle of the line in relation to the endpoint of the arc.

8. Press Return to end the polyline.

IMD Text 3: page 58

To draw an arc by specifying three points.

Start the ARC command using one of these methods:

Windows: From the Arc flyout on the Draw toolbar, choose 3 Points.
DOS and UNIX: From the draw menu choose Arc. Then choose 3 Points.

1. Specify the start point by entering endp and selecting the line so the arcs snaps to
the endpoint of the line.

2. Specify the second point by entering poi and selecting a point to snap to.

3. Specify the endpoint.
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IMD Text 4: pages 48/9

To specify the properties of a multiline and save the style.

(a) From the Data menu, choose Multiline Style. The Multiline Style dialog box
appears.

(b) From the Data menu, choose Multiline Style.
First specify the properties of the multiline.

1. (a) Choose Multiline Properties. The Multiline Properties dialog box appears.
(b) In the Multiline Styles dialog box, choose Multiline Properties.

2. (1) In the Multiline Properties dialog box, select Display Joints to display a line at
the vertices of the multiline.
(1) Select Display Joints to display a line at the vertices of the multiline.

3. Under Caps, select a line or an arc for the startpoint of the multiline. Then select a
line or an arc for the endpoint of the multiline. Lastly, enter an angle.

4. Under Fill, select On to display a background color.

5. Choose Color. Then select the background fill color from the Select Color dialog
box.

6. (a) Choose OK to return to the Multiline Styles dialog box. The Multiline
Properties dialog box disappears.
(b) Choose OK to return to the Multiline Styles dialog box.

Now save the style.

1. Under Name, enter the name of the style.
2. Under Description, enter a description.

3. Select Add to add the style to the drawing.
4. Select Save to save the style to a file.

5. Choose OK and close the dialog box.
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IMD Text S: page 75

To define a boundary set in a complex drawing

1. Open the Boundary Hatch dialog box using one of these methods:
Windows: From the Hatch flyout on the Draw toolbar, choose Hatch.
DOS and UNIX: From the Draw menu, choose Hatch

2. Under Boundary choose Advanced.
(a) The Advanced Options dialog box appears. Choose Make New Boundary Set.
(b) In the Advanced Options dialog box, choose Make New Boundary Set.

3. At the Select Objects prompt, specify the corner points for the boundary set and
press Return.

. In the Advanced Options dialog box, choose OK.
. In the Boundary Hatch dialog box, choose Pick Points.

. Specify the internal point and press return.

N O G B

. In the Boundary Hatch dialog box, choose Apply to apply the hatch.
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* Bulgarian

B.1. Personal + imperative

IMD Text 1

C'b3}_'laBaHe CTHJI HA MYJITUJIHHUSA

IIepBo oTBOpeTe nuanorosus nposopew Multiline Styles, kaTo u3nonssaTe euH OT
CJIETHUTE METOMU:

Windows: Ot ¢pynkunonanuus pen Object Properties mnu menroro Data u3bepere
Multiline Style.

DOS u UNIX: Ot mentoro Data uzbepere Multiline Style.
1. N36epere Element Properties, 3a na npubaBuTe €1€MEHTH KbM CTHJIA.

2.B nuanorosus nposopen Element Properties BbBesieTe OTMECTBAHETO HA €JIEMEHTA
Ha MYJITUJIMHUATA.

3. Usbepere Add, 3a na nobaBure enemMeHTa.

4. Uzbepere Color.
(a) Nuanorosust npo3opel Select Color ce nosisiBa Ha expaHa. [locouere LiBeTa

Ha €JIEMEHTA.
(b) Cnen ToBa, B nuanorosus nposopern Select Color nocouere npera Ha

€JIEMEHTA.
5. Uzbepere Linetype.

(a) Nuanorosust npo3opel Select Linetype ce nosipsiBa Ha expasa. Ilocouere

BUJIA HA JIMHUATA HA €JIEMEHTA.

(b) Cnen ToBa, B nuanorosus nposoper Select Linetype mocouere Buna Ha

JUHUATA HA €JIEMEHTA.

6. IToBTOpETE TE3U CTHIIKY, 32 12 AeUHUPATE PYT EIEMEHT.

7. U3bepere OK, 3a na 3anumere XapakTepUCTUKHUTE HA €JIEMEHTA Ha MYJITUIMHUATA
U a u3nesere oT nuajorosus nposopel Element Properties.
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IMD Text 2

YepraeHe HA NOJIHJIHHHS, CbCTABEHA OT 0TCEYKH H AbIH
IIbpBO HauepTalTe OTCEUKATA.
1. Craprupaiite komannara PLINE, kaTo usnonssarte euH OT CI€AHUTE METOHU:

Windows: Ot nnasamoTo meHro Polyline Ha ¢pynkunonansus pen Draw nzbepere
Polyline.

DOS u UNIX Ot menroro Draw usbepere Polyline.
2. 3agaiiTe Ha4aJIHATA TOYKA HA OTCEYKATa.
3. 3apnaiiTe KpaifHaTa TO4YKAa Ha OTCEUYKATA.

4. BbBenere a, 3a ja IPEBKIIIOYUTE HA PEXKUM
(a) IosiBsiBa ce aquanoroBusT npo3oper Ha pexxuma Arc. U3bepere OK.
(b) Cnen ToBa u3bepere OK B auanorosusi mpo3oper; Ha pexuma Arc.

5. 3apaiiTe kpaliHaTa TOYKA HA Abrara.

6. Bveenere 1, 3a na ce BppHeTE B peskum Line.
(a) IosiBsiBa ce aquanorosBusT npo3oper Ha pexxuma Line. U30epere OK.
(b) Cnen ToBa uzbepere OK B auanorosus nmpo3oper Ha pexxuma Line.

7. (1) BbBenere nbmkuHAaTa HA OTCEYKATa OT KpailHAaTa TOYKa Ha abrara. Breenere
BIBbJIA HA OTCEYKATa CIPSIMO KpaiHaTa TOYKA Ha JIbrara.
(i) BbBenere nbmkuHATA M bI'bJIA HA OTCEUKATa COPSIMO KpaliHaTa TOYKa Ha
JIbrara.

8. Hatuchere Return, 3a 1a 3aBbpiuuTe NOIUINHUATA.

IMD Text 3

YepraeHe Ha Abra 1no TPH TOYKH
Craprupaiite komannata ARC, kaTto u3nosisBare eAUH OT CIEIHUTE METOIM:

Windows Ot nnaBamoro MeHro Arc Ha (yHKIHOHaMHUS pen Draw u3bepere
3_Points.

DOS u UNIX Ot menroro Draw usbepere Arc. Cnen tosa usbepere 3_Points.

1. 3anmaiiTe HauaIHATa TOYKA, KATO BhBenere endp U MOCOYUTE JIMHUATA, TaKa 4Ue
Ibrara J1a Ce 3aXBaHE 3a KpailHaTa TOYKa Ha JIMHUITA.

2. 3amaiiTe BTOpaTa TOYKa, KATO BbBEJETE POi U MOCOYHNTE TOUKA HA 3aXBAILAHE.

3. 3apnaiiTe kpaifHaTa TOYKA.
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IMD Text 4

33[{383]—[6 XAPAKTEPHUCTHKHUTE HA MYJITHJIMHUSA U 3aIIMCBAHE HA CTHJIA

(a) Ot menroro Data nzbepere Multiline Style. [TosiBsiBa ce TuanoroBUAT Mpo30pew
Multiline Style.

(b) Ot menroro Data u3bepere Multiline Style.
ITepBO 3anaiiTe XapaKTEPUCTUKUTE HA MYJITUIHHUATA

1. (a) U30epere Multiline Properties. IlosiBsiBa ce auanorosusit npo3open Multiline
Properties.
(b) Ot nuanorosus mpo3open Multiline Styles uzbepere Multiline Properties.

2. (1) Ot nuanorosus npo3open Multiline Properties usbepere Display joints, 3a na ce
MOSIBU JIMHYSI BbB BBPXOBETE HAa MYJTUIMHUSATA.
(ii) U30epere Display joints, 3a 1a ce nosiBU JTMHUS BbB BBPXOBETE HA
MYJITHJINHUATA.

3. Ot noamentotro Caps uzdepere TUHUS WK Obra 32 HAYaJIOTO Ha MYJITHUITHHUSTA.
Cnen ToBa uzbepere NMHMS WK Abra 3a Kpasi Ha My iTuinuHusTa. Hakpas
BBBEJIETE bIbIL

4. U36epere On ot noamentoto Fill, 3a na BuauTe OCHOBHUS LIBSIT.

5. Uzbepere Color. Cnen ToBa mocovere OCHOBEH 3aIbJIBALL L[BST OT AUAJIOTOBHS
nmpo3oper Select Color.

6. (a) U3bepere OK, 3a na ce BbpHETE B AManorosus npo3oper Multiline Styles.
Juanorosust nposopern; Multiline Properties ce 3aTBapsi.
(b) Usbepere OK, 3a na ce BppHeTe B quanorosus npozopen Multiline Styles.

Cera 3anuiere cTuia.

1. B nonero Name BbBeneTe UME Ha CTUJIA.

2. B nmonero Description BbBezeTe OnucaHue.

3. U3bepere Add, 3a na nobaBuTe CTUIA KBM YEpTEXKA.

4. Usbepere Save, 3a 1a 3anuiiere CTHIA BbB (aii.

5. Uzbepere OK u 3aTBOpeTE IMATOTOBHS MMPO30PELL.
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IMD Text 5

HNedunupane Ha 00,1aCT 32 PUXOBAHE B CJI0XKEH YePTEK

1. OtBopere nuanorosus npo3oper; Boundary Hatch, kato usnonssare equs ot
CJIETHUTE METOMU:

Windows Ot mnasamoro menro Hatch Ha ¢pyHkimonanaus pen Draw usbepere
Hatch.

DOS u UNIX Ot menroro Draw uzbepere Hatch.

2. Ot nogmentoTo Boundary uzbepere Advanced.

(a) IosBsiBa ce quanorosust npo3open Advanced Options. M36epere Make New
Boundary Set.

(b) Ot nuanorosus mpo3open Advanced Options uzdepere Make New Boundary
Set.

3. Cnen noxckasBamoTo crobmenne Select Objects 3apaiiTe brIIOBUTE TOUYKH HA
oOrnacrra 3a LpUxOBaHe ¥ HaTUCHETe Return.

. U36epere OK B nuanorosus npo3open Advanced Options.
. Ot nuanoroswus npo3open Boundary Hatch usbepere Pick Points

. Illocouere BbTpenIHa TOUKa U HaTUCHETE Return.

O o0 9

. Ot ngunanorosus nposopen; Boundary Hatch usbepere Apply, 3a na monyuure
LIPUXOBKATA.
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B.2. Non-personal + indicative

IMD Text 1

1.

2.

C'b3)_]aBaHe CTHJI HA MYJITUJIHHUA

IIspBo ce oTBaps auanorosusT npo3opewn; Multiline Styles, kaTo ce u3non3sa enuH

OT CJI€AHUTEC METOAM:

Windows: Ot ¢pynkunonansus pen Object Properties unu mentoro Data ce uzbupa

Multiline Style.

DOS un UNIX: Ot mentoro Data ce uzbupa Multiline Style.

3a na ce mpubaBsT eneMeHTH KbM cTiia ce n3dupa Element Properties.

B nuanorosus nposopen Element Properties ce BbBexaa OTMECTBAHETO Ha
€JIeMEHTAa Ha MYJITUIIUHUATA.

3. N36upa ce Add 3a noOaBsiHe Ha €JI€MEHTA.

. U36wupa ce Color.

(a) Auanorosusr nposopern Select Color ce nosiBsiBa Ha ekpaHa.

B Hero ce nocousa 11BETa Ha €JEMEHTA.

(b) Cnen Tosa, B nuanorosus npo3sopen Select Color ce mocousa 1[BETHT Ha
€JIEMEHTA.

. N30upa ce Linetype.

(a) Huanorosust npo3opern Select Linetype ce mosiBsiBa Ha ekpaHa.

B Hero ce mocouBa BUABT Ha JIMHUSTA HA €JIEMEHTA.

(b) Cnen Tosa, B auanorosus npo3open Select Linetype ce mocousa BUIBT Ha
JVHUATA HA €JIEMEHTA.

. IloBTapsT ce Te3u CTHIIKH, 32 Aa Ce NePUHHUPA IPYT EIEMEHT.

. U30upa ce OK 3a 3anmucBaHe XapakTePUCTUKUTE HA €JI€MEHTa Ha MyJITWIHHHUATA U

3a u3aM3aHe oT auanorosus nposopel Element Properties.
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IMD Text 2

YepraeHe HA NOJUJIMHHUSA, CbCTABEHA OT 0TCEYKH U AbI'H
IIspBO ce uepTae oTceukara.
1. Craptupa ce komanaara PLINE, kaTo ce u3non3sa eauH OT CIEOHUTE METOAM:

Windows: Ot mnasamioro merto Polyline Ha pynkumnonanuus pen Draw ce u3bupa
Polyline.

DOS u UNIX: Ot mentoro Draw ce uzbupa Polyline.
2. 3amaBa ce HaYaJaHATA TOYKA HA OTCEYKATa.
3. 3anaBa ce KpaifHaTa TO4Ka Ha OTCEYKATA.

4. BpBexaa ce a 3a IPEBKJIIOYBAHE Ha pexxuM Arc.
(a) IosiBsiBa ce auanorosusT npo3opern Ha pexxuma Arc. Ot Hero ce uzdbupa OK.
(b) Cnen ToBa B Auanorosusi mpo3open Ha peskuma Arc ce uzdbupa OK.

5. 3anaBa ce KpaiiHaTa TOYKa Ha brara.

6. Breexxna ce | 3a Bppiane B pexxum Line.
(a) IosiBsiBa ce auanorosusT npo3opern Ha pexxuma Line. Ot Hero ce uzdbupa OK.
(b) Cnen ToBa B nuanorosus mpo3open Ha pexxuma Line ce u3bupa OK.

7. (1) BeBexna ce nbbKMHATA HA OTCEYKATa OT KpaiiHaTa TO4YKa Ha nbrata. Beeexna
Ce BI'bJIbT HA OTCEYKaTa CIpsIMO KpalHATa TOYKA Ha Abrara.
(i) BeBexmar ce AbDKMHATA U BI'BIBT HA OTCEUKATA CIPSMO KpaiiHaTa TOYKA Ha
JIbrara.

8. Hatucka ce Return 3a 3apbpliBaHe Ha NOJIUJIUHUATA.
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IMD Text 3

YepraeHe Ha Abra 1no TPH TOYKH
Craprupa ce komangata ARC, kaTo ce U3nona3Ba €AnH OT CIEIHUTE METOAM:

Windows: Ot nnaBamoTto MeHro Arc Ha QpyHKIuoHanHus pex Draw ce nzbupa
3_Points.

DOS u UNIX: Ot mentoro Draw ce uzbupa Arc. Cnen ToBa ce uzdbupa 3_Points.

1. 3amaBa ce HadayiHaTa TOYKA, KATO C€ BbBEX/a endp u ce MOCoYBa JIMHUATA, TaKa
Ye Ibrara Ja ce 3axBaHe 3a KpaiiHaTa TOYKa Ha JIMHUSTA.

2. 3anaBa ce BTOpara TO4YKa, KaTO C€ BHBEX/AA POi U Ce MOCOYBa TOYKA HA
3axBallaHe.

3. 3agaBa ce KpaiiHaTa TOYKa.
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33[{383]—[6 XAPAKTEPHUCTHKHUTE HA MYJITHJIMHUSA U 3aIIMCBAHE HA CTHJIA

(a) Ot menroto Data ce n3bupa Multiline Style. ITosiBsiBa ce quanoroBusT mMpo3opery
Multiline Style.

(b) Ot menroro Data ce uzbupa Multiline Style.
ITepBO ce 3a1aBaT XapaKTEPUCTUKUTE HA MyJITHIMHUATA

1. (a) N30mpa ce Multiline Properties. IlosiBsiBa ce auanorosust npo3open Multiline
Properties.

(b) Ot nuanorosus mpo3open Multiline Styles ce u3bupa Multiline Properties.

2. (i) Ot ouanorosus nposopen Multiline Properties ce nuzbupa Display joints, 3a na
Ce MOsIBYU JIMHUS BbB BbPXOBETE Ha MYJITUIMHUSATA.
(ii) M36upa ce Display joints, 3a 1a ce MosiBU JTMHUS BbB BBPXOBETE HA
MYJITUTUHUATA.

3. Ot noamenrotro Caps ce n30upa JTUHUS WK Obra 32 HA4aJIOTO Ha MYJITHUIHHHSTA.
Cnen ToBa ce u3dupa NMHMS WK Abra 3a Kpasi Ha MyJITuinuHusTa. Hakpas ce
BBBEXKIA BB

4. NU36upa ce On ot noamenroto Fill, 3a na ce mosiBu OCHOBHUST LIBSIT.

5. Uzbupa ce Color. Crnen ToBa ce moCOYBa OCHOBEH 3aITBbJIBALL LBST OT AUAJIOTOBHSI
nmpo3oper Select Color.

6. (a) N36mupa ce OK 3a Bpbuane B quanorosus npozopen Multiline Styles. Ilpu
TOBa AuanorosusT nposopern Multiline Properties ce 3aTBapsi.
(b) U36upa ce OK 3a Bprinane B nuanorosus nposopen Multiline Styles.

Cera ce 3amucBa CTUIIBT.

1. B nonero Name ce BbBEXAa UM€ Ha CTUIIA.

2. B nmonero Description ce BbBeka ONUCAHUE.

3. N36upa ce Add 3a noOaBsiHe Ha CTUJIA KbM YEPTEXKA.

4. U3bupa ce Save 3a 3anucBaHe HAa CTUJIA BbB (aii.

5. U3bupa ce OK 3a 3aTBapsiHe HAa TUANOTOBUS MPO30PEL.
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HNedunupane Ha 00,1aCT 32 PUXOBAHE B CJI0XKEH YePTEK

1. OtBaps ce nuanorosusT nposopery Boundary Hatch, xaro ce usnonssa equs ot
CJIETHUTE METOMU:

Windows Ot mnasamioro menro Hatch Ha ¢pyrkimonanaus pen Draw ce nzbupa
Hatch.

DOS u UNIX Ot mentoro Draw ce uzbupa Hatch.

2. Ot noamentoro Boundary ce n3bupa Advanced.

(a) IosBsia ce quanorosust npo3opern Advanced Options. Ot Hero ce u3bupa
Make New Boundary Set.

(b) Ot nuanorosus mpo3open Advanced Options ce m3dbupa Make New Boundary
Set.

4. Cnen noackaspamoto cbobmenue Select Objects ce 3anaBaT bIIIOBUTE TOYKHU HA
oOracrTa 3a LpUXOBaHE U ce HaTUCKa Return.

. B mnanorosus nposopen Advanced Options ce uzdbupa OK.
. Ot nuanoroswus npo3open Boundary Hatch ce u3bupa Pick Points.

. IlocouBa ce BbTpeLIHA TOYKA U c€ HaTucka Return.

0 3 N W

. Ot gnanorosus nposopen; Boundary Hatch ce u3zbupa Apply 3a nosnygaBaHe Ha
LIPUXOBKATA.
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C.1.

Czech

Personal + imperative

IMD Text 1, pages 47-48

Vytvoreni stylu multic¢ary
Nejdiive oteviete dialogovy panel Styly multi¢ar jednou z nésledujicich metod:

Windows: Z néstrojového panelu Vlastnosti objektti nebo z menu Data vyberte Styl

muticary.

DOS a UNIX: Z menu Data vyberte Styl multicdry.
1.

Vyberte Viastnosti prvkii pro ptidani elementt ke stylu.

2. V dialogovém panelu Vlastnosti prvku zadejte rozmér posunuti multicary.
3.
4. Vyberte Barva.

Vyberte Pridat pro ptfidani elementu.

(a) Poté zvolte barvu elementu z dialogového panelu Vyber barvy.
(b) Objevi se dialogovy panel Vybér barvy. Zvolte barvu elementu.

. Vyberte Typ Cdry.

(a) Poté zvolte typ cary daného elementu z dialogového panelu Vybér typu Car.
(b) Objevi se dialogovy panel Vybér typti ¢ar. Zvolte typ ¢ary daného elementu.

. Pro vytvofeni dalsiho elementu tyto kroky opakujte.

. Vyberte OK pro uloZeni vlastnosti elementu multiCary a pro opusténi dialogového

panelu Vlastnosti multiary.
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IMD Text 2, p. 46

Nakresleni kiivky kombinované z piimek a oblouku
Nejdiive nakreslime rovny segment.
1. Spust'te piikaz KRIVKA jednim z ndsledujicich zptsobi:

Windows: Z plovouciho ikonového menu Kfivka na ndstrojovém panelu Kresli
vyberte Krivka.

DOS a UNIX: Z menu Kresli vyberte K#ivka.
2. Urcete pocatecni bod rovného segmentu.
3. Urcete koncovy bod rovného segmentu.

4. Pro ptepnuti do rezimu kresleni oblouku zadejte o.
(a) Objevi se dialogovy panel Potvrzeni rezimu kresleni obloukt. Vyberte OK.
(b) Poté vyberte OK v dialogovém panelu Potvrzeni rezimu kresleni obloukd.

5. Urcete koncovy bod oblouku.

6. Zadejte e pro navrat do rezimu kresleni usecek.
(a) Objevi se dialogovy panel Potvrzeni reZimu kresleni useCek. Vyberte OK.
(b) Poté vyberte OK v dialogovém panelu Potvrzeni rezimu kresleni usecek.

(1) Zadejte vzdalenost usecky ve vztahu ke koncovému bodu oblouku. Zadejte uhel
usecky ve vztahu ke koncovému bodu oblouku.
(ii) Zadejte vzdalenost a thel tsecky ve vztahu ke koncovému bodu oblouku.

8. Stisknéte ENTER pro ukonceni kiivky.

IMD Text 3, p. 58

Nakresleni oblouku ur¢enim tii bodu
Spust'te ptikaz Oblouk jednim z nésledujicich zpusobu:

Windows: Z plovouciho ikonového menu Oblouk na néstrojovém panelu Kresli
vyberte 3 body.

DOS a Unix: Z menu Kresli vyberte Oblouk. Pak vyberte 3 body.

1. UrcCete pocatecni bod zaddnim kon a vybranim C4ry, takZe oblouk se pfichyti ke
koncovému bodu.

2. Urcete druhy bod zadanim bod a vybranim bodu pro pfichyceni.

3. Urcete koncovy bod.
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IMD Text 4, p. 48/9

Urdeni vlastnosti multi¢ary a uloZeni stylu

(a) Z menu Data vyberte Styl multicdry. Objevi se dialogovy panel Styly multicar.
(b) Z menu Data vyberte Styl multicdry.

Nejdiive urete vlastnosti multicary.

1. (a) Vyberte Vlastnosti multicdry. Objevi se dialogovy panel Vlastnosti multiCary.
(b) V dialogovém panelu Styly multiCar vyberte Viastnosti multicary.

2. (1) V dialogovém panelu Viastnosti multicdary vyberte Zobraz klouby pro zobrazeni
¢ary ve vrcholech multicary.
(1) Vyberte Zobraz klouby pro zobrazeni €ary ve vrcholech multi¢ary.

3. Pod Zakonceni zvolte useCku nebo oblouk pro pocatecni bod multiary. Poté
vyberte tiseCku nebo oblouk pro koncovy bod multi¢ary. Nakonec zadejte dhel.

4. Pod Vyplnéni vyberte Ano pro zobrazeni barvy pozadi.

5. Vyberte Barva. Pak z dialogového panelu Vybér barvy zvolte barvu pro vyplnéni
pozadi.

6. (a) Vyberte OK pro névrat do dialogového panelu Styly multi¢ar. Dialogovy panel
Vlastnosti multi€ary zmizi.
(b) Vyberte OK pro névrat do dialogového panelu Styly multicar.

Nyni styl uloZte.

1. Pod Jméno zadejte nazev stylu.

2. Pod Popis zadejte popis.

3. Vyberte Piidat k pfidani vytvoteného stylu k vykresu.

4. Vyberte UloZzit pro uloZeni stylu do souboru.

5. Vyberte OK a uzaviete dialogovy panel.




AGILE 138

IMD Text 5, p. 73

Definovani hrani¢ni mnoziny v kkomplexnim vykrese
1. Otevrete dialogovy panel Hrani¢ni Srafovani jednim z nasledujicich zpsobu:

Windows: Z plovouciho ikonového menu Srafy na nastrojovém panelu Kresli vyberte
Srafy.

DOS a Unix: Z menu Kresli vyberte Srafy.

2. Pod Hranice Srafovani vyberte Pokrocilé.
(a) Objevi se dialogovy panel Pokrocilé moznosti. Vyberte Tvofit novou hraniéni
mnozinu.
(b) V dialogovém panelu Pokrocilé moZnosti vyberte Tvofit novou hrani¢ni
mnozinu.

. Pii vyzvé Vybér objektu urCete rohové body hrani¢ni mnoziny a stisknéte Enter.
. V dialogovém panelu Pokrocilé moznosti vyberte OK.
. V dialogovém panelu Hrani¢ni Srafovani vyberte Vybér objektu.

. Urcete vnitini bod a stisknéte Enter.

N N D B~ W

. V dialogovém panelu Hrani¢ni Srafovani vyberte Aplikovat pro vySrafovani
plochy. '

'® The Czech manual says V dialogovém panel Hraniéni Srafovdni vyberte Srafuj pro vySrafovdni plochy,
however, such a specific verb does not correspond to the English “apply” which can be used in varied
contexts. We therefore modified the text towards this context-independent realization. Moreover, “Srafuj*
is a 2" person singular form, i.e., a realization of a familiar address which does not fit into the contexts
in non-presonal style and also not into personal style where we are consistently using the polite form of
address.
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C.2.
IMD

Personal + indicative (1% person plural)

Text 1

1.

2
3.
4

Vytvoreni stylu multi¢ary
Nejdiive otevieme dialogovy panel Styly multiar jednou z nasledujicich metod:

Windows: Z nastrojového panelu Vlastnosti objekti nebo z menu Data vybereme Styl

muticdry.

DOS a UNIX: Z menu Data vybereme Styl multicdry.

Vybereme Vlastnosti prvkii pro pridani elementl ke stylu.

. 'V dialogovém panelu Vlastnosti prvkd zadame rozmeér posunuti multiary.

Vybereme Pridat pro ptidani elementu.

. Vybereme Barva.

(a) Poté zvolime barvu elementu z dialogového panelu Vybeér barvy.
(b) Objevi se dialogovy panel Vybeér barvy. Zvolime barvu elementu.

. Vybereme Typ Cdry.
(a) Poté zvolime typ ¢ary daného elementu z dialogového panelu Vybér typt Car.
(b) Objevi se dialogovy panel Vybér typi Car. Zvolime typ ¢ary daného elementu.

. Pro vytvofeni dalSiho elementu tyto kroky opakujeme.

. Vybereme OK pro uloZeni vlastnosti elementu multiCary a pro opusténi

dialogového panelu Vlastnosti multi¢ary.
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Nakresleni kiivky kombinované z piimek a oblouku
Nejdiive nakreslime rovny segment.
1. Spustime piikaz KRIVKA jednim z nasledujicich zptisobt:

Windows: Z plovouciho ikonového menu Kfivka na ndstrojovém panelu Kresli
vybereme Krivka.

DOS a UNIX: Z menu Kresli vybereme Krivka.
2. Ur€ime pocate¢ni bod rovného segmentu.
3. Ur¢ime koncovy bod rovného segmentu.

4. Pro prepnuti do rezimu kresleni obloukd zaddme o.
(a) Objevi se dialogovy panel Potvrzeni rezimu kresleni obloukli. Vybereme OK.
(b) Poté vybereme OK v dialogovém panelu Potvrzeni reZimu kresleni oblouku.

5. Ur€ime koncovy bod oblouku.

6. Zadame e pro navrat do rezimu kresleni usecek.
(a) Objevi se dialogovy panel Potvrzeni reZimu kresleni useCek. Vybereme OK.
(b) Poté vybereme OK v dialogovém panelu Potvrzeni reZimu kresleni usecek.

(1) Zadame vzdalenost usecky ve vztahu ke koncovému bodu oblouku. Zaddme
uhel usecky ve vztahu ke koncovému bodu oblouku.
(ii) Zaddme vzdélenost a dhel dsecky ve vztahu ke koncovému bodu oblouku.

8. Stiskneme ENTER pro ukonceni kiivky.

IMD Text 3

Nakresleni oblouku ur¢enim tii bodu
Spustime ptikaz Oblouk jednim z nésledujicich zpusobu:

Windows: Z plovouciho ikonového menu Oblouk na néstrojovém panelu Kresli
vybereme 3 body.

DOS a Unix: Z menu Kresli vybereme Oblouk. Pak vybereme 3 body.

1. Ur¢ime pocdtecni bod zaddnim kon a vybranim Céry, takZe oblouk se pfichyti ke
koncovému bodu.

2. Ur€ime druhy bod zadanim bod a vybranim bodu pro pfichyceni.

3. Ur¢ime koncovy bod.
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Urdeni vlastnosti multi¢ary a uloZeni stylu

(a) Z menu Data vybereme Styl multicdry. Objevi se dialogovy panel Styly multiCar.
(b) Z menu Data vybereme Styl multicdry.

Nejdiive ur€ime vlastnosti multiCary.

1. (a) Vybereme Viastnosti multicdry. Objevi se dialogovy panel Vlastnosti multicary.
(b) V dialogovém panelu Styly multi€ar vybereme Viastnosti multicdry.

2. (1) V dialogovém panelu Viastnosti multicdary vybereme Zobraz klouby pro
zobrazeni €ary ve vrcholech multiCary.
(1) Vybereme Zobraz klouby pro zobrazeni Cary ve vrcholech multiCéry.

3. Pod Zakonceni zvolime tsecku nebo oblouk pro pocate¢ni bod multi¢ary. Poté
vybereme tsecku nebo oblouk pro koncovy bod multi¢ary. Nakonec zaddme thel.

4. Pod Vypinéni vybereme Ano pro zobrazeni barvy pozadi.

5. Vybereme Barva. Pak z dialogového panelu Vybér barvy zvolime barvu pro
vyplnéni pozadi.

6. (a) Vybereme OK pro navrat do dialogového panelu Styly multi¢ar. Dialogovy
panel Vlastnosti multi€ary zmizi.
(b) Vybereme OK pro navrat do dialogového panelu Styly multicar.

Nyni styl ulozime.

1. Pod Jméno zadame nazev stylu.

2. Pod Popis zaddme popis.

3. Vybereme Pridat k pfidani vytvoteného stylu k vykresu.

4. Vybereme UloZit pro uloZeni stylu do souboru.

5. Vybereme OK a uzavieme dialogovy panel.
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Definovani hrani¢ni mnoziny v kkomplexnim vykrese
1. Otevieme dialogovy panel Hrani¢ni Srafovani jednim z nésledujicich zptisobi:

Windows: Z plovouciho ikonového menu Srafy na nastrojovém panelu Kresli
vybereme Srafy.

DOS a Unix: Z menu Kresli vybereme Srafy.

2. Pod Hranice Srafovani vybereme Pokrocilé.
(a) Objevi se dialogovy panel Pokrocilé moznosti. Vybereme Tvofit novou hraniéni
mnozinu.
(b) V dialogovém panelu Pokrocilé moZnosti vybereme Tvofit novou hrani¢ni
mnozinu.

. Pfi vyzvé Vybér objektt urcime rohové body hrani¢ni mnoziny a stiskneme Enter.
. V dialogovém panelu Pokroc€ilé moznosti vybereme OK.
. V dialogovém panelu Hrani¢ni Srafovani vybereme Vybér objektl.

. UrCime vnitini bod a stiskneme Enter.

N N D B~ W

. 'V dialogovém panelu Hrani¢ni Srafovani vybereme Aplikovat pro vySrafovani
plochy.
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C.3.
IMD

Non-personal + indicative in reflexive passive

Text 1

1.

2
3.
4

Vytvoreni stylu multi¢ary
Nejdiive se otevie dialogovy panel Styly multicar jednou z nasledujicich metod:

Windows: Z nastrojového panelu Vlastnosti objekti nebo z menu Data se vybere Styl

muticdry.

DOS a UNIX: Z menu Data se vybere Styl multic¢dry.

Vybere se Viastnosti prvkii pro pridani elementl ke stylu.

. 'V dialogovém panelu Vlastnosti prvka se zada rozmér posunuti multiary.

Vybere se Pridat pro piidani elementu.

. Vybere se Barva.

(a) Poté se zvoli barva elementu z dialogového panelu Vybér barvy.
(b) Objevi se dialogovy panel Vybér barvy. Zvoli se barva elementu.

. Vybere se Typ cdry.
(a) Poté se zvoli typ ¢ary daného elementu z dialogového panelu Vybér typt Car.
(b) Objevi se dialogovy panel Vybér typu Car. Zvoli se typ ¢ary daného elementu.

. Pro vytvofteni dalSiho elementu se tyto kroky opakuji.

. Vybere se OK pro uloZeni vlastnosti elementu multiCary a pro opusténi

dialogového panelu Vlastnosti multi¢ary.
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Nakresleni kiivky kombinované z piimek a oblouku
Nejdiive se nakresli rovny segment.
1. Spusti se pitkaz KRIVKA jednim z nasledujicich zptisobi:

Windows: Z plovouciho ikonového menu Kfivka na nastrojovém panelu Kresli se
vybere Krivka.

DOS a UNIX: Z menu Kresli se vybere Krivka.
2. Ur¢fi se pocatecni bod rovného segmentu.
3. Ur¢i se koncovy bod rovného segmentu.

4. Pro prepnuti do rezimu kresleni oblouku se zad4 o.
(a) Objevi se dialogovy panel Potvrzeni rezimu kresleni obloukt. Vybere se OK.
(b) Poté se vybere OK v dialogovém panelu Potvrzeni reZimu kresleni oblouku.

5. Ur¢i se koncovy bod oblouku.

6. Zada se e pro navrat do rezimu kresleni usecek.
(a) Objevi se dialogovy panel Potvrzeni rezimu kresleni usecek. Vybere se OK.
(b) Poté se vybere OK v dialogovém panelu Potvrzeni reZimu kreslen{i tsecek.

(1) Zada se vzdalenost usecky ve vztahu ke koncovému bodu oblouku. Zada se
uhel usecky ve vztahu ke koncovému bodu oblouku.
(1) Zada se vzdélenost a thel usecky ve vztahu ke koncovému bodu oblouku.

8. Stiskne se ENTER pro ukonceni krivky.

IMD Text 3

Nakresleni oblouku uréenim tii bodu
Spusti se piikaz Oblouk jednim z nasledujicich zptsobii:

Windows: Z plovouciho ikonového menu Oblouk na nistrojovém panelu Kresli se
vybere 3 body.

DOS a Unix: Z menu Kresli se vybere Oblouk. Pak se vybere 3 body.

1. Ur¢i se pocatecni bod zaddnim kon a vybranim €ary, takZe oblouk se pfichyti ke
koncovému bodu.

2. Ur¢fi se druhy bod zadanim bod a vybranim bodu pro pfichyceni.

3. Ur¢i se koncovy bod.
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IMD Text 4

Urdeni vlastnosti multi¢ary a uloZeni stylu

(a) Z menu Data se vybere Styl multicdry. Objevi se dialogovy panel Styly multiCar.
(b) Z menu Data se vybere Styl multicdry.

Nejdiive se ur€i vlastnosti multi¢ary.

1. (a) Vybere se Viastnosti multicdary. Objevi se dialogovy panel Vlastnosti multicary.
(b) V dialogovém panelu Styly multiCar se vybere Viastnosti multicdry.

2. (1) V dialogovém panelu Viastnosti multicdary se vybere Zobraz klouby pro
zobrazeni €ary ve vrcholech multiCary.
(1) Vybere se Zobraz klouby pro zobrazeni Cary ve vrcholech multiCéry.

3. Pod Zakonceni se zvoli tiseCka nebo oblouk pro pocatecni bod multiCary. Poté se
vybere tsecka nebo oblouk pro koncovy bod multi¢ary. Nakonec se zad4 dhel.

4. Pod Vypinéni se vybere Ano pro zobrazeni barvy pozadi.

5. Vybere se Barva. Pak se z dialogového panelu Vyber barvy zvoli barva pro
vyplnéni pozadi.

6. (a) Vybere se OK pro navrat do dialogového panelu Styly multiar. Dialogovy
panel Vlastnosti multi€ary zmizi.
(b) Vybere se OK pro navrat do dialogového panelu Styly multicar.

Nyni se styl uloZi.

1. Pod Jméno se zada nazev stylu.

2. Pod Popis se zada popis.

3. Vybere se Pridat k ptidani vytvofeného stylu k vykresu.
4. Vybere se UloZit pro uloZeni stylu do souboru.

5. Vybere se OK a uzavie se dialogovy panel.
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Definovani hrani¢ni mnoziny v kkomplexnim vykrese
1. Otevie se dialogovy panel Hrani¢ni Srafovani jednim z nésledujicich zptisobi:

Windows: Z plovouciho ikonového menu Srafy na nastrojovém panelu Kresli se
vybere Srafy.

DOS a Unix: Z menu Kresli se vybere Srafy.

2. Pod Hranice Srafovani se vybere Pokrocilé.
(a) Objevi se dialogovy panel Pokrocilé mozZnosti. Vybere se Tvofit novou hrani¢ni
mnozinu.
(b) V dialogovém panelu Pokrocilé moZnosti se vybere Tvofit novou hrani€ni
mnozinu.

. Pii vyzvé Vybér objektu se uréi rohové body hrani¢ni mnoziny a stiskne se Enter.
. V dialogovém panelu Pokrocilé moznosti se vybere OK.
. V dialogovém panelu Hrani¢ni Srafovani se vybere Vybér objektu.

. Urci se vnitini bod a stiskne se Enter.

N N D B~ W

. V dialogovém panelu Hrani¢ni Srafovani se vybere Aplikovat pro vySrafovani
plochy.




AGILE 147

¢ Russian

IMD Text 1: pages 47-48

Yro0bI €034aTb CTHJIb MYJbTUJIHHHUHA

CHauana oTkpoiite aAuanorosoe okHo Multiline Styles ofHUM U3 cleayOMNUX
cnoco0oB:

Windows: B nanenu unctpymentos Object Properties unu B meHro Data Beibepure
nyHKT Multiline Style..

DOS & UNIX: B menro Data Beibepure nyskr Multiline Style.
1. Haxxmute xHonky Element Properties, 4ToObl 106aBUTh 37I€MEHTBI B CTUIIb.

2. B nuanorosom okue Element Properties BBenute cMeIeHne NepBOro 3J1eMEHTa
JINHUHA.

3. Haxxmute kHOnKy Add, 4To0bI OOABUTH 3TOT 3JIEMEHT.

4. Beibepure nyHkt Color. 3arem BbIOepHTE IIBET I€MEHTA B TUATIOTOBOM OKHE
Select Color.

Beibepure mynkr Color. Ha skpane nosiButcst nuanorosoe okao Select Color.
BriOepure B HEM LIBET 3JI€MEHTA.

(a) Beibepute nynkr Linetype. Ha sxpane nosiBurcs auanorosoe okHO Select
Linetype. Beibepute B HEM THI IUHUU 3JIEMEHTA.

(b) Beibepure myHkT Linetype. 3ateM BbIOEpUTE TUIT TMHUU 3JIEMEHTA B
nuanorosom okHe Select Linetype.

6. [ToBTOpUTE 3TH 1Iaru, 4ToOBI 331aTh €11e OJAHH JJIEMEHT.

7. Haxxmure kHONKy OK, 9TOOBI COXpaHUTh CTHIIb 3JIEMEHTOB MYJIBTIJIMHUHU U
3aKpbITh Auanorosoe okHo Element Properties.




AGILE 148

IMD Text 2: page 46

Yr00bI HAPHCOBATH MOJHIHHHIO,
COCTOSIIYIO H3 OTPE3KOB NPSAMBIX H AyT

Crauana HapuCyHTE OTPE30K MPSIMOM.
1. 3anycrure komauny PLINE ognum u3 cienyromux crnoco0os:

Windows: B nanurpe Polyline Ha nanenu unctpymentos Draw BeiOepuTe myHKT
Polyline.

DOS & UNIX: B menro Draw BeiOepute nmyHkt Polyline.
2. YKaxuTe HauajbHYI TOUKY OTpe3Ka MpsIMOIL.

3. YKaxxuTe KOHEUHYIO TOYKY OTpe3Ka NpsMOH.

(a) HaxxmuTe knaBumny a, 9ToObl epeiTH B pexxuM Arc. Ha skpaHe nosiBUTCS
nuanorosoe okHo Arc mode. Haxxmure OK.

(b) Haxxmure knaBuiy a, yro0Osl nepeiitu B pexxum Arc. 3arem Haxkmure OK B
IUaIoroBoM okHe Arc mode.

5. YKaxuTe KOHEUHYIO TOUKY AYTH.

(a) Haxxmure xnaBumty 1, aroOs1 BepHyThECs B peskuM Line. Ha skpane mosiButcst
auanorosoe okHO Line mode. Haxmure OK.

(b) Haxxmure knasumy 1, uToOpr BepHyThCs B pexxum Line. 3atem Haxkmure OK B
nuanorosom okHe Line mode.

7. (a) YkaxuTte pacCTOSIHUE JMHHUU 110 OTHOIIEHHUIO K KOHEUHOH TOUKE AYTH.
VYKa)xuTe yroJj JIMHUU 10 OTHOLIEHUIO K KOHEYHOU TOYKE IyTu.
(b) Yxaxkute paccTosiHUE U YrOJl JMHUU 110 OTHOLIEHUIO K KOHEUHOH TOYKE AYTH.

8. HasxxmuTte knaBumry Return, 9ToObl 3aBepIINTh PHCOBAHUE MTOTHINHHH.

IMD Text 3: page 58

Yr00b1 HAPHCOBATH AYTYy MO TPeM 3aJAHHBIM TOYKAM
3anycrure komanay ARC ogHUM U3 CleayroLux CnocoOoB:

Windows: B nanurpe ARC na nanenu nacTpymMeHTOB Draw BeiOepuTe myHKT 3
Points.

DOS & UNIX: B mento Draw BeiOepute nynkt ARC. 3aTem BeiOepure myHKT 3
Points.

1. UtoObl yka3aTh HA4abHYIO TOYKY JyTH, BBeIUTE endp U 3aAaiiTe JTUHUIO, K
KOHEYHOH TOYKE KOTOPOH MpUBSA3aHa Ayra.

2. YtoObI yKa3aTh BTOPYIO TOYKY, BBEIUTE POi U 3aAalTe TOUKY JUIsl IPUBSI3KU AYTH.

3. YKaKuTe KOHEUHYIO TOUKY.
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IMD Text 4: pages 48/9

Yr1o0bI onpeaeauTb CBOMCTBA MYJbTUJIHHHUHA U COXPAHUTH €€ CTHJIb

(a) B menro Data Beibepure nynkT Multiline Style. Ha sxpane nosiButcsi auajaorosoe
okHo Multiline Style.

(b) B menro Data BeiGepure mynkt Multiline Style.
CHauana onpenenure CBOMCTBAa MyJIbTHINHHH.

1. (a) Boibepure nynkr Multiline Properties. Ha skpaHe nosiBUTCs1 11aioroBoe OKHO
Multiline Properties.
(b) B nmuanorosom okue Multiline Styles, Betbepure mynkt Multiline Properties.

2. (i) B amanorosom okxe Multiline Properties BeiGepure mynkt Display joints,
9TO0BI 0TOOPA3UTH IMHUIO Y BEPIIMH MYJIbTHINHHH.
(ii) Beibepure mynkr Display joints, 4To0bl 0TOOpPa3UTh JIMHUIO Y BEPLIMH.

3. B oxne Caps 3anaiiTe npsAMyr0 WX AyTy sl HA4albHOW TOUYKU MYJIbTUJIMHUU.
3areM 3ajaiiTe NPsIMyIO WIM OyTy IJsl KOHEYHON ToukHu MynbTunuHuu. Hakonen
3a4aiTe yroJ.

4. B oxwne Fill Haskmure On, yToOBbI MOKa3aTh 1BET POHA.

5. Haxxmure xkHonky Color. 3atem B nuanorosom okHe Select Color ykaxkute et
¢oHa.

6. (a) Haxxmure kHonky OK, uToObl BepHYThCs B 1uanorosoe okHo Multiline Styles.
JHuanorosoe okHo Multiline Properties ucue3ser ¢ akpaHa.
(b) Haxxmure kaonky OK, uroOb1 BepHyThCs B tuanorosoe okao Multiline Styles.

Tenepr coxpanute CTUb.

1. B nynkre Name 3anaiite uMs CTUJISL.

2. B nynkre Description 3aaaiiTe onucaHue CTUJIA.

3. Haxxmute kHOnKy Add, uToOBI 10OABUTH CTUIIb MYJIBTHINHHH K PUCYHKY.

4. Haxxmure KHONIKY Save, 4TOObI COXPaHUTh CTUJIb B (paii.

5. Haxxmure kHonky OK u 3akpoiite quanorosoe OKHO.




AGILE 150

IMD Text S: page 75

Yro0b1 onpeneinTh HA0OP rPaHHUIl B CJI0KHOM PHCYHKe
1. OTkpotiite nuanorosoe okao Boundary Hatch onnum u3 cnepyromux cnoco6os:

Windows: B nanurpe Hatch Ha nanenu nactpymenToB Draw BeiOepuTe myHKT
Hatch.

DOS & UNIX: B menro Draw BeiOepute nmynkt Hatch.

2. (a) B nynkre Boundary Haxxmute kHOnKy Advanced. Ha s3xpane nosiButrcs
nuanorosoe okHO Advanced Options. Haxkxmurte kHonky Make New Boundary
Set.

(b) B nynkre Boundary Haxxmute kHOnKy Advanced.

3. B ananorosom okHe Advanced Options Haxkmute kHOnKy Make New Boundary
Set.

4. B okne 3ampoca Select Objects ykakute rpaHU9YHbIE TOYKH HAOOpa rpaHul] 1
Haxxmute Return.

5. B nuanorosom okHe Advanced Options Haxxmute OK.
6. B ananorosom okHe Boundary Hatch naxxmute kaonky Pick Points.
7. YkaxxuTe BHYTPEHHIOIO TOYKY U HaXxmuTe Return.

8. B nuanorosom okHe Boundary Hatch Haxxmute kHOnIKy Apply, 9TOOBI
IIPUMEHUTDH LUTPUXOBKY.




